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This is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and agencies of the States, 
usually the Agricultural Experiment Stations. In some surveys, other Federal 
and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to 
all, regardless of race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1961-75, 
Soil names and descriptions were approved in 1976. Unless otherwise indicated, 
statements in the publication refer to conditions in the survey area in 1975. 
This survey was made cooperatively by the Soil Conservation Service and the 
South Dakota Agricultural Experiment Station. It is part of the technical 
assistance furnished to the Beadle County Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover: Typical area of the Betts-Lamo map unit. Lamo soils are on 
the bottom land along the James River. Betts and Ethan soils are on 
valley sides. 
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Foreword 


The Soil Survey of Beadle County, South Dakota contains much informa- 
tion useful in any land-planning program. Of prime importance are the predic- 
tions of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper per- 
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur- 
vey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or un- 
derground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the lo- 
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

This soil survey can be useful in the conservation, development, and 
productive use of soil, water, and other resources. 


R. D. Swenson 
State Conservationist 
Soil Conservation Service 
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SOIL SURVEY OF BEADLE COUNTY, SOUTH DAKOTA 


By Dennis M. Heil, Soil Conservation Service 


Soils surveyed by Dennis M. Heil, Glenn A. Borchers, Glenn R. Dunavan, 
and Vernon W. Moxon, Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, 
in cooperation with South Dakota Agricultural Experiment Station 


BEADLE COUNTY is in the east-central part of 
South Dakota (see facing page). It has a total area of 
809,600 acres, of which 3,136 acres is bodies of water that 
are more than 40 acres in size. Huron, the largest town, is 
the county seat. 

Most of the county lies within the James River 
Lowland, a subdivision of the Central Lowlands physio- 
graphic province (3). The southwest corner of the county 
is in the Coteau du Missouri, a division of the Missouri 
Plateau part of the Great Plains province, and is known 
locally as the Wessington Hills. The southern tip of the 
Lake Dakota plain extends a few miles into the north- 
central part of the county. 

The James River Lowland is a nearly level to undulat- 
ing glacial till plain at an elevation ranging from 1,300 to 
1,400 feet. Into this surface, the south-flowing James 
River has cut a steep-walled, narrow valley 30 to 100 feet 
deep. This river meanders across the flood plain, dropping 
in elevation an average of only about 1 inch per mile in 
the county. Except for the Wessington Hills and the 
rolling to steep sides of the James River trench, the relief 
is nearly level to gently rolling. 


General nature of the county 


This section gives general information concerning the 
county. It describes settlement, natural resources, climate, 
and farming. 


Settlement 


The boundaries of Beadle County were surveyed in 
1872 by General William H. H. Beadle. In 1878, the coun- 
ty was established by an act of the Dakota Territory 
Legislature and named after General Beadle. 

The first settlers came to the county during the 1870's. 
They settled mainly along the James River. The largest 
influx of people into the county occurred in the early 
1880’s soon after the Chicago-Northwestern Railway laid 
out the original townsite of Huron and set aside a tract of 
land for railroad terminal facilities. Within a few years, 


three railroads crossed the county and Huron had become 
a railroad center. Settlers and immigrants arrived by 
train almost daily. 

The county was formally organized in 1880. The popula- 
tion was 1,290 in 1880, grew to 10,138 in 1885, and 
gradually increased to its peak in the decade between 
1920 and 1980. From the drought and depression of the 
30’s to the present, the rural population, including that of 
the smaller towns, has decreased significantly. This 
decrease has been partly offset by a slight growth in the 
city of Huron. In 1970, the population of the county was 
20,877. The rural population includes communal settle- 
ments referred to as “colonies.” These are the Huron 
Colony and Riverside Colony along the James River and 
the Pearl Creek Colony along Middle Pearl Creek. 

Huron, the fourth largest city in South Dakota, had a 
population of 14,299 in 1970. It is the site of the South 
Dakota State Fair and of Huron College, a private liberal 
arts college. It has a meat packing plant and dairy 
processing and produce plants and is an important farm 
supply and trade center. Other towns and villages in the 
eounty, all having a population of less than 500, are Bonil- 
la, Broadland, Cavour, Hitcheock, Virgil, Wessington, Wol- 
sey, and Yale. 


Natural resources 


Soil is the most important resource in the county. 
Crops produced on farms and livestock that graze the 
grasslands and are fed crops produced on the farms are 
marketable products that are affected by the soil. 

Shallow wells and surface water impoundments are the 
source of water for domestic and livestock use in most of 
the county. The shallow wells range from less than 10 to 
50 feet or more in depth. The quantity and quality of the 
water ranges from poor to good. The most reliable shal- 
low aquifer is the Central James aquifer complex, which 
occurs in an irregular pattern on both sides of the James 
River (5). Both the quantity and quality generally are 
more satisfactory than in other parts of the county. In 
places the volume and quality are adequate for irrigation. 
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The sandstone beds of the Dakota Group are the most 
widely developed aquifers in the bedrock underlying the 
glacial deposits. The wells range from 700 to 1,100 feet in 
depth, and many have an artesian flow. Niobrara Marl 
and the Codell Sandstone Member of the Carlile Forma- 
tion also are important bedrock aquifers underlying the 
eastern two-thirds of the county. Well depths range from 
140 to 250 feet. The quality of water in both bedrock 
aquifers generally is poor, and the water is not suitable 
for irrigation. 

Mineral resources in the county consist mainly of 
deposits of outwash sand and gravel, which are used in 
construction. 


Climate 


Beadle County is usually warm in summer and has 
frequent spells of hot weather and occasional cool days. It 
is very cold in winter, when Arctic air frequently surges 
over the county. Most precipitation falls during the warm 
period. Precipitation is normally heaviest late in spring 
and early in summer. Winter snowfall is normally not too 
heavy, and it is blown into drifts so that much of the 
ground is free of snow. 

Table 1 gives data on temperature and precipitation for 
the survey area, as recorded at Huron, South Dakota for 
the period 1951 to 1974. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 16 degrees F, and 
the average daily minimum temperature is 6 degrees. The 
lowest temperature on record, which occurred at Huron 
on February 28, 1962, is minus 39 degrees. In summer the 
average temperature is 71 degrees, and the average daily 
maximum temperature is 84 degrees. The highest 
recorded temperature, which occurred on July 10, 1966, is 
112 degrees. 

Growing degree days, shown in table 1, are equivalent 
to “heat units.” During the month, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (40 degrees F). The 
normal monthly accumulation is used to schedule single or 
successive ‘plantings of a crop between the last freeze in 
spring and the first freeze in fall. 

Of the total annual precipitation, 14 inches, or 74 per- 
cent, usually falls in April through September, which in- 
cludes the growing season for most crops. In 2 years out 
of 10, the rainfall in April through September is less than 
11 inches. The heaviest 1-day rainfall during the period of 
record was 5.81 inches at Huron on June 18, 1967. Thun- 
derstorms occur on about 41 days each year, and 27 of 
these days are in summer. , 

Average seasonal snowfall is 41 inches. The greatest 
snow depth at any one time during the period of record 
was 28 inches. On the average, 39 days have at least 1 
inch of snow on the ground, but the number of such days 
varies greatly from year to year. 


The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The percentage of possible 
sunshine is 75 in summer and 55 in winter. The prevailing 
wind is from the south-southeast. Average windspeed is 
highest, 14 miles per hour, in April. 

Blizzards occur several times each winter. Hail falls in 
small scattered areas during summer thunderstorms. 

Climatic data in this section were specially prepared for 
the Soil Conservation Service by the National Climatic 
Center, Asheville, North Carolina. 


Farming 


Wheat was the principal crop of the first settlers, but 
farming was more diversified after the settlers were 
established. Corn and oats became important because 
feed crops were needed by the growing numbers of cat- 
tle, hogs, and chickens. Most of the small farms had a few 
dairy or dual-purpose cattle, some hogs, and a flock of 
chickens. 

Beadle County farmers increased the acreage of 
cropland during World War I because of the increased de- 
mand for wheat to help meet the need for food. Despite 
unfavorable market prices, cropland was intensively 
farmed and native and tame pastures were overgrazed in 
the decade that followed. During this period, little atten- 
tion was given to conservation farming. Fall plowing was 
common, and grain stubble was commonly burned. As a 
result, when the drought of the 30’s came, the soils were 
unprotected and highly susceptible to soil blowing. Soil 
blowing became a problem throughout much of the coun- 
ty. 
In 1935, interested farmers enlisted the Soil Erosion 
Service (later to become the Soil Conservation Service) 
and the Civilian Conservation Corps to help reclaim their 
land. The Civilian Conservation Corps supplied the labor, 
and the Soil Erosion Service provided technical assistance 
in putting measures that control soil blowing into effect. 
Dunes of blown soil were leveled, and small dams were 
built to provide water for livestock. 

The enactment of Soil Conservation District legislation 
by the 1937 South Dakota Legislature stirred the interest 
of landowners in three townships in the northeastern part 
of the county. These townships joined seven townships in 
neighboring Clark and Spink Counties to form the Car- 
penter Soil Conservation District in 1940. In 1942, 13 
townships in the western part of the county formed the 
West Beadle District. The remaining townships in the 
county were added to the West Beadle District in 1946. 
In 1961, the Carpenter District was dissolved and the 
three Beadle County townships joined the West Beadle 
District. The district, renamed the Beadle County Conser- 
vation District, includes the entire county. Conservation 
plans have been developed on a total of 305,000 acres in 
the Beadle County Conservation District. 

Slightly more than 70 percent of the county is used for 
crops and for tame pasture and hayland. Corn, spring 
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wheat, oats, and alfalfa are the main crops. According to 
the South Dakota Crop and Livestock Reporting Service, 
133,000 acres was planted to corn, 73,000 acres to spring 
wheat, and 68,000 acres to oats in 1975 (6).-Alfalfa hay 
was harvested on 75,000 acres. Smaller acreages were 
planted to barley, sorghum, rye, and winter wheat. About 
30 percent of the county is in native grass and is used for 
grazing. ; 

Since 1945, the number of cattle in Beadle County has 
gradually increased. In 1975, the number of cattle of all 
classes was 143,000. About 58,000 were beef cows held for 
breeding, and 4,000 were held for milk production. There 
were about 28,000 hogs and 18,000 sheep. Further infor- 
mation about trends in crops and livestock can be ob- 
tained from the annual reports of the South Dakota Crop 
and Livestock Reporting Service. 

The capability and potentials of the soils in Beadle 
County indicate that wheat production and the production 
of beef cattle and hogs for meat and dairying will con- 
tinue to be the basis of the economy in the county. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more distant. 
Thus, through correlation, they classified and named the 
soils according to nationwide, uniform procedures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photographs 
show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was prepared 
from aeria] photographs. 

The areas shown on a soil map are called soil map units. 
Some map units are made up of one kind of soil, others 
are made up of two or more kinds of soil, and a few have 
little or no soil material at all. Map units are discussed in 
the sections “General soil map for broad land-use 
planning” and “Soil maps for detailed planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for en- 


gineering tests. The soils are field tested, and interpreta- 
tions of their behavior are modified as necessary during 
the course of the survey. New interpretations are added 
to meet local needs, mainly through field observations of 
different kinds of soil in different uses under different 
levels of management. Also, data are assembled from 
other sources, such as test results, records, field ex- 
perience, and information available from state and local 
specialists. For example, data on crop yields under 
defined practices are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so that it is readily 
available to different groups of users, among them far- 
mers, managers of rangeland and woodland, engineers, 
planners, developers and builders, homebuyers, and those 
seeking recreation. 


General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a unique 
natural landscape. Typically, a map unit consists of one or 
more major soils and some minor soils. It is named for 
the major soils. The soils making up one unit can occur in 
other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for 
general kinds of land use. Areas that are, for the most 
part, suited to certain kinds of farming or to other land 
uses can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other charac- 
teristics that affect their management. 

The units on the general soil map in this county have 
been grouped for broad interpretative purposes. The 3 
broad groups and the 11 map units are described on the 
following pages. . 


Somewhat poorly drained to excessively 
drained soils formed mainly in glacial till and 
glacial drift 


This group consists mainly of deep, well drained and 
moderately well drained loamy soils that formed in glacial 
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till and glacial drift. Moderately well drained to poorly 
drained soils are in swales and depressions throughout 
the uplands and on narrow strips of bottom land. The 
soils are mostly nearly level to undulating but are hilly to 
steep on breaks along the James River and its tributaries 
and on outliers of the Wessington Hills in the 
southwestern part of the county. 

This group makes up about 85 percent of the county. 
Most of the soils are used for crops and tame pasture or 
hayland.. Most of the gently rolling to steep soils and 
some of the wetter soils remain in native vegetation and 
are used for range and wildlife habitat. Except for the 
periodic shortages of moisture common to the climate, the 
nearly level, well drained soils have few limitations for 
crops. Improving water intake is a management concern 
on the soils that have a claypan subsoil. Controlling ero- 
sion is the main concern on the undulating to steep soils. 
Wetness is a limitation on the more poorly drained soils. 


1. Beadle 


Deep, well drained, nearly level to gently rolling loamy 
soils formed in glacial till on uplands 


This map unit is on a glacial till plain consisting of 
upland flats and gentle swells that rise 5 to 20 feet above 
nearly level areas. Slopes are mostly nearly level to undu- 
lating but are gently rolling along drainageways and in 
stream valleys. The drainage pattern throughout much of 
the unit is well defined. 

This map unit makes up about 14 percent of the county. 
It is about 65 percent Beadle soils and 35 percent minor 
soils. 

Beadle soils have a surface layer of dark gray loam and 
a subsoil of firm clay loam and clay. The underlying 
material is calcareous clay loam. Available water capacity 
is high, but permeability is moderately slow and the 
clayey subsoil releases moisture slowly to plants. These 
soils shrink and swell markedly upon drying and wetting. 

Minor in this map unit are the moderately well drained 
Bon soils and poorly drained Durrstein soils on bottom 
land along streams and drainageways; the Delmont and 
Enet soils in areas that are underlain by sand and gravel; 
the moderately well drained Dudley, Jerauld, and 
Stickney soils in swales and along drainageways; and the 
poorly drained Hoven and Tetonka soils in closed depres- 
sions. The Dudley, Durrstein, Jerauld, and Stickney soils 
have a claypan subsoil and contain more sodium than Bea- 
die soils. 

About 65 percent of the acreage of this map unit is 
used for cultivated crops and tame pasture or hayland. 
Small grain, alfalfa, and tame grasses generally are better 
suited than corn. The steeper and more rolling parts of 
the unit, some areas of the claypan soils, and many of the 
closed depressions or potholes remain in native grass and 
are used for range. Runoff is slow to medium, and water 
collects in the swales and depressions. Improving water 
intake, conserving moisture, maintaining tilth, and con- 
trolling erosion and soil blowing are the main concerns if 
this unit is used for crops and many other purposes. 


Beadle soils have good potential for cultivated crops, 
tame pasture and hayland, range, and rangeland wildlife 
habitat; fair to good potential for openland wildlife 
habitat and most recreation uses; and fair potential for 
windbreaks and environmental plantings. Measures that 
overcome the limitations of these soils generally. are easy 
to apply. Most of the minor soils have poor to fair poten- 
tial for those uses. Almost all of the soils have poor 
potential for most urban uses. 


2. Beadle-Dudley 


Deep, well drained, nearly level to undulating loamy 
soils and deep, moderately well drained, nearly level soils 
that have a claypan subsoil; all formed in glacial till on 
uplands 


This map unit is on a glacial till plain consisting of 
broad upland flats that have low local relief. Many shal- 
low swales and slight depressions are evident. Slopes are 
mostly nearly level but are undulating along streams and 
drainageways and around some of the closed depressions. 
The larger drainageways are well defined, but the 
drainage pattern is poorly defined in some areas where 
small drainageways terminate in closed depressions. 

This map unit makes up about 4 percent of the county. 
It is about 45 percent Beadle soils, 35 percent Dudley 
soils, and 20 percent minor soils. 

The well drained Beadle soils are on plane to slightly 
convex rises. They have a surface layer of dark gray loam 
and a subsoil of firm clay loam and clay. The underlying 
material is caleareous clay loam. Dudley soils are in 
swales and slightly depressed areas where the surface is 
slightly concave. They have a surface layer of dark gray 
silt loam, a thin subsurface layer of gray silt loam, and a 
claypan subsoil of very firm clay and clay loam. The un- 
derlying material is calcareous clay loam and silty clay 
loam. 

In both soils, available water capacity is high or 
moderate and permeability is moderately slow to very 
slow. These soils release moisture slowly to plants, and 
the claypan subsoil of the Dudley soils especially ‘limits 
water intake and the growth of plant roots. Both soils 
shrink and swell markedly upon drying and wetting. 

Minor in this map unit are the moderately well drained 
Bon soils and poorly drained Durrstein soils on bottom 
land along streams and drainageways; the Delmont and 
Enet soils in areas that are underlain by sand and gravel; 
the moderately well drained Jerauld and Stickney soils in 
low areas intermingled with Dudley soils;:and the poorly 
drained Hoven and Tetonka soils in closed depressions. 
The Durrstein, Jerauld, and Stickney soils -have a claypan 
subsoil and, like Dudley soils, contain more sodium than 
Beadle soils. , 

About half of the acreage of this map unit is used for 
cultivated crops and tame pasture or hayland. Small 
grain, alfalfa, and tame grasses generally are better 
suited than corn. Many areas ‘of the Dudley soils and 
other claypan soils and most of the closed depressions 
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remain in native grass and are used for range. Runoff 
throughout much of the area is slow, and water collects 
on the Dudley soils and in the depressions. The soils in 
this unit dry slowly, and spring planting is delayed during 
wet years. Improving water intake, maintaining tilth, and 
controlling soil blowing are the main concerns if the soils 
are used for crops and many other purposes. 

This map unit has fair potential for crops and fair to 
good potential for tame pasture, hayland, and range. The 
potential for openland and rangeland wildlife habitat is 
good on the Beadle soils and poor on the Dudley soils. 
The potential for windbreaks and environmental plantings 
is fair on the Beadle soils and poor on the Dudley soils 
and many of the minor soils. The potential for most 
recreation uses is fair to good on the Beadle soils and fair 
to poor on the Dudley soils and many of the minor soils. 
The Beadle and Dudley soils and most of the minor soils 
have poor potential for most urban uses. 


3. Betts-Ethan 


Deep, excessively drained and well drained, gently rolling 
to steep loamy soils formed in glacial till on uplands 


This map unit is on upland ridges and along entrenched 
drainageways. Slopes are short and convex and are 
mostly gently rolling to steep. Less steep slopes are on 
some of the broader ridgetops and on foot slopes, fans, 
and bottom land. Scattered glacial stones and boulders 
are on the surface in some areas. The drainage pattern is 
well defined. 

This map unit makes up less than 1 percent of the 
county. It is about 45 percent Betts soils, 35 percent 
Ethan soils, and 20 percent minor soils. 

The excessively drained Betts soils generally are on the 
higher and steeper parts of the landscape. The well 
drained Ethan soils generally are below the Betts soils. 
Both soils have a loam surface layer, a loam or light clay 
loam subsoil, and clay loam underlying material. Betts 
soils are calcareous at or near the surface, and Ethan 
soils are calcareous within a depth of 10 inches. 

In both soils, available water capacity is high, but much 
of the precipitation is lost because runoff is medium to 
rapid. Permeability is moderate in the upper part of both 
soils and moderately slow in the underlying material. Fer- 
tility is low to medium. The shrink-swell potential is 
moderate. 

Minor in this map unit are the Davis soils on foot 
slopes, fans, and bottom land along drainageways; the 
Hand and Houdek soils on some of the broader ridgetops 
and on foot slopes below Ethan soils; and the Zell soils on 
some of the ridgetops. Davis, Hand, and Houdek soils are 
dark colored and are leached of lime to a greater depth 
than Betts and Ethan soils. Zell soils are more silty than 
Betts soils. 

Most of the acreage of this map unit remains in native 
grass and is used for range. Small areas of the less slop- 
ing minor soils are in cultivated crops. Controlling erosion 
and conserving moisture are the main concerns if this 
unit is used for range, tame pasture, or crops. 


This map unit has fair to good potential for range and 
rangeland wildlife habitat; fair to poor potential for tame 
pasture and hayland; and poor potential for crops, wind- 
breaks and environmental plantings, and most recreation 
uses. It has poor potential for most urban uses. 


4. Betts-Lamo 


Deep, excessively drained, gently rolling to steep loamy 
soils formed in glacial till on uplands and deep, 
somewhat poorly drained, nearly level silty soils formed 
in alluvium on bottom land 


This map unit is on the valley sides and bottom land 
along the James River. Slopes on the valley sides are 
mostly hilly to steep, are short and convex, and are dis- 
sected by drainageways. Glacial stones and boulders are 
on the surface in some areas. The plane slopes on the bot- 
tom land are broken by the river channel and meander 
sears. The bottom land is flooded for short periods in 
some years. 

This map unit makes up less than 2 percent of the 
county. It is about 40 percent Betts. soils, 35 percent 
Lamo soils, and 25 percent minor soils. 

The excessively drained Betts soils are on the valley 
sides. They have a thin surface layer and subsoil of cal- 
careous, friable loam and are underlain by calcareous clay 
loam. The somewhat poorly drained Lamo soils are on the 
bottom land. The surface soil is a thick layer of dark 
grayish brown, friable silt loam, and the underlying 
material is caleareous silt loam and silty clay loam. 

Fertility is low in the Betts soils and high in the Lamo 
soils. Permeability is moderately slow in the Lamo soils 
and in the underlying material of the Betts soils. Both 
soils shrink and swell upon drying and wetting. 

Minor in this map unit are the poorly drained Egas 
soils in some of the low areas on bottom land; the well 
drained Ethan and Houdek soils on valley sides, generally 
below Betts soils; and the moderately well drained 
LaDelle soils on the higher lying parts of the bottom land. 

About 60 percent of the acreage of this map unit 
remains in native grass and is used for range. About 40 
percent, mainly the Lamo soils, is used for crops and 
tame pasture or hayland. Corn and alfalfa are the main 
crops on the Lamo soils, but some small grain also is 
grown. Spring planting on the Lamo soils is delayed in 
some years because of wetness from flooding and the 
seasonal high water table. Runoff is rapid on the Betts 
soils and slow on the Lamo soils. Controlling erosion and 
conserving moisture are the main management concerns 
on the Betts soils. Providing adequate drainage and main- 
taining tilth and fertility are the main concerns if the 
Lamo soils are used for crops and most other purposes. 

This map unit has fair to good potential for range and 
fair potential for rangeland wildlife habitat. The Lamo 
soils have good potential for crops, tame pasture and hay- 
land, windbreaks and environmental plantings, and open- 
land wildlife habitat. The Betts soils have fair to poor 
potential for tame pasture and poor potential for crops 
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and for windbreaks and environmental plantings. This 
unit has fair to poor potential for most recreation uses 
and poor potential for most urban uses. 


5. Hand-Bonilla 


Deep, well drained and moderately well drained, nearly 
level to gently rolling loamy soils formed in glacial drift 
on uplands 


This map unit is on a glacial plain underlain by 
stratified loamy glacial drift. The plain consists of gentle 
swells that rise 10 to 30 feet above the intervening swales 
and numerous small depressions or potholes that dot the 
landseape. Slopes are mostly undulating, but some are 
nearly level and some are gently rolling. The steeper 
slopes are on sides of some of the ridges and along creeks 
and drainageways. The drainage pattern is well defined 
throughout much of the unit but is poorly defined in some 
of the nearly level areas where shallow swales terminate 
in closed depressions. 

This map unit makes up about 19 percent of the county. 
It is about 30 percent Hand soils, 20 percent Bonilla soils, 
and 50 percent minor soils (fig. 1). 

The well drained Hand soils are on rises or swells. The 
moderately well drained Bonilla soils are on foot slopes 
and in swales. Both soils have a surface layer and subsoil 
of friable loam and clay loam and are underlain by cal- 
careous clay loam. Available water capacity is high. 
Permeability is moderate in the subsoil and moderate or 
moderately slow in the underlying material. The shrink- 
swell potential is moderate. 

Minor in this map unit are the Betts and Ethan soils on 
the sides and tops of ridges and knolls or along 
drainageways; the Delmont and Enet soils in areas that 
are underlain by sand and gravel; the Dudley and 
Stickney soils in some of the swales and on flats; the 
poorly drained Durrstein and Egas soils on bottom land 
along drainageways; and the poorly drained Hoven and 
Tetonka soils in closed depressions. The Dudley and 
Stickney soils have a claypan subsoil and contain more 
sodium than Bonilla soils. 

About 70 percent of the acreage of this map unit is 
used for crops and tame pasture or hayland. Corn, small 
grain, and alfalfa are the main crops. Some areas of the 
steeper soils on the sides of ridges and drainageways, 
some areas of the claypan soils, and many areas of the 
poorly drained soils on bottom land and in closed depres- 
sions remain in native grass and are used for range. Ru- 
noff is slow to medium, and water collects in the swales 
and depressions. Controlling erosion and conserving 
moisture are the main concerns if the major soils are 
cropped. 

This map unit has good potential for crops, tame 
pasture and hayland, range, windbreaks and environmen- 
tal plantings, and openland and rangeland wildlife habitat. 
It has fair to poor potential for most recreation and urban 
uses. 


6. Houdek-Prosper-Dudley 


Deep, well drained and moderately well drained, nearly 
level to undulating loamy soils and deep, moderately well 
drained, nearly level to undulating soils that have a 
claypan subsoil; all formed in glacial till on uplands 


This map unit is on a glacial till plain consisting of gen- 
tle rises that rise 5 to 20 feet above broad flats, swales, 
and closed depressions. Slopes are mostly nearly level to 
undulating but are steeper along entrenched draingeways. 
The drainage pattern is well defined along the larger 
drainageways but is poorly defined in some areas where 
small drainageways terminate in the many sloughs and 
potholes that dot the landscape. 

The map unit makes up about 3 percent of the county. 
It is about 40 percent Houdek soils, 20 percent Prosper 
soils, 20 percent Dudley soils, and 20 percent minor soils. 

The well drained Houdek soils are on gentle rises. The 
moderately well drained Prosper soils are in concave 
swales. They have a thicker surface layer than Houdek 
soils, but otherwise the two soils are similar. Both soils 
have a surface layer of loam and a subsoil of friable to 
firm clay loam and are underlain by caleareous clay loam. 
The moderately well drained Dudley soils are on foot 
slopes in some of the swales and on flats along 
drainageways. They have a surface layer and subsurface 
layer of silt loam and a claypan subsoil of very firm clay 
and clay loam. The underlying material is calcareous clay 
loam and silty clay loam. 

Fertility is medium to high in the Houdek and Prosper 
soils. Available water capacity is high. Permeability is 
moderate in the subsoil and moderately slow in the un- 
derlying clay loam. The shrink-swell potential is 
moderate. Fertility is medium in the Dudley soils. Availa- 
ble water capacity is moderate or high. The claypan sub- 
soil of the Dudley soils limits water intake, the growth of 
plant roots, and the amount of moisture released to 
plants. The shrink-swell potential is high. 

Minor in this map unit are the caleareous Betts and 
Ethan soils on some of the ridges and along entrenched 
drainageways; the moderately well drained Bon soils and 
poorly drained Durrstein and Egas soils on bottom land; 
the Delmont and Enet soils in areas that are underlain by 
sand and gravel; the poorly drained Hoven and Tetonka 
soils in closed depressions; and the moderately well 
drained Stickney soils intermingled with Dudley soils. 

About 70 percent of the acreage of this map unit is 
used for crops and tame pasture or hayland. Corn, small 
grain, and alfalfa are the main crops. Some of the steeper 
areas bordering the larger creeks and drainageways, 
some areas of the Dudley soils and similar claypan soils, 
and many areas of the poorly drained minor soils on bot- 
tom land and in closed depressions remain in native grass 
and are used for range. Conserving moisture, maintaining 
tilth and fertility, improving water intake in the Dudley 
soils, and controlling erosion in sloping areas are the main 
concerns if this unit is cropped. 
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This map unit has good to fair potential for crops, tame 
pasture and hayland, and range. Small grain, alfalfa, and 
tame grasses are better suited than corn on the Dudley 
soils and similar claypan soils. Houdek and Prosper soils 
have good potential for windbreaks and environmental 
plantings and for openland wildlife habitat and good to 
fair potential for most recreation uses, but the Dudley 
soils have poor potential for those uses. This unit has fair 
to poor potential for most urban uses. 


7. Houdek-Prosper 


Deep, well drained and moderately well drained, nearly 
level to gently rolling loamy soils formed in glacial till 
on uplands 


This map unit is on a glacial till plain consisting of 
broad flats, gentle swells, many concave swales, and many 
closed depressions. Slopes are mostly nearly level to un- 
dulating but are gently rolling or steeper in areas border- 
ing the larger drainageways. Local relief commonly 
ranges from 10 to 30 feet, but it is less in a broad, nearly 
level area that is north of the village of Broadland and 
extends several miles to the southeast. The drainage pat- 
tern is well defined throughout much of the unit. 

This map unit makes up about 42 percent of the county. 
It is about 35 percent Houdek soils, 20 percent Prosper 
soils, and 45 percent minor soils (fig. 2). 

The well drained Houdek soils are in plane to convex 
areas. The moderately well drained Prosper soils are in 
concave swales and in some of the plane areas on the 
broad flats. Prosper soils have a thicker surface layer 
than Houdek soils, but otherwise the two soils are similar. 
Both soils have a loam surface layer and a friable to firm 
clay loam subsoil and are underlain by calcareous clay 
loam. 

Fertility is medium to high. Available water capacity is 
high. Permeability is moderate in the subsoil and 
moderately slow in the underlying material. The shrink- 
swell potential is moderate. 

Minor in this map unit are the Betts and Ethan soils on 
ridgetops and on the shoulders of drainageways; the 
Davison soils on foot slopes on the edges of some of the 
swales and depressions; the Delmont and Enet soils in 
areas that are underlain by sand and gravel; the Dudley 
and Stickney soils in swales and on flats along 
drainageways; the poorly drained Durrstein and Egas 
soils on bottom land along creeks; and the poorly drained 
Hoven and Tetonka soils in closed depressions. Dudley 
and Stickney soils have a claypan subsoil and contain 
more sodium than Houdek and Prosper soils. 

About 80 percent of the acreage of this map unit is 
used for crops and tame pasture or hayland. Corn, small 
grain, and alfalfa are the main crops. Some areas of the 
steeper soils along entrenched drainageways, some areas 
of the minor soils that have a claypan subsoil, and many 
areas of the poorly drained soils in closed depressions or 
on bottom land remain in native grass and are used for 
range. Conserving moisture and maintaining tilth and fer- 


tility are management concerns if the soils in this unit are 
cropped. Controlling erosion is a major concern on soils 
that have slopes greater than 2 percent. Improving water 
intake is a management concern on some of the minor 
soils. 

This map unit has good potential for crops, tame 
pasture and hayland, range, windbreaks and environmen- 
tal plantings, and openland wildlife habitat. It has fair to 
good potential for most recreation uses and fair to poor 
potential] for most urban uses. Some of the poorly drained 
minor soils have fair potential for wetland wildlife 
habitat. 


Moderately well drained and well drained 
soils formed in glacial outwash and glacial 
drift 


These soils are on uplands that are mantled by deposits 
of glacial outwash and stratified loamy glacial drift. The 
outwash material ranges from fine sandy loam to gravelly 
sand and is underlain by glacial till or glacial drift within 
a depth of 60 inches, commonly within 40 inches. Some of 
the soils have a perched water table during part of the 
growing season. The soils are mostly undulating, but some 
are nearly level and some are gently rolling. The steeper 
soils are on the shoulders of entrenched drainageways. 
Somewhat poorly drained to poorly drained soils are in 
some of the low areas and closed depressions. 

These soils make up about 13 percent of the county. 
About 70 percent of the acreage is used for crops and 
tame pasture and hayland. Some of the steeper soils, 
some of the more sandy soils, and some of the wetter 
soils remain in native grass and are used for range or 
hayland. Controlling soil blowing and conserving moisture 
are the major concerns. Controlling erosion is a concern 
on some of the sloping soils. Wetness is a limitation on 
the more poorly drained soils. 


8. Carthage-Hand 


Deep, moderately well drained and well drained, nearly 
level to gently rolling loamy soils formed in glacial out- 
wash and glacial drift on uplands 


This map unit is on a glacial till plain that is mantled 
with glacial outwash sediments or stratified glacial drift. 
Typieally, the plain consists of convex rises and many 
concave swales and low areas (fig. 3). Scattered closed 
depressions are throughout the unit. Slopes are mostly 
nearly level and undulating, but some are gently rolling. 
The steeper soils are on the shoulders of entrenched 
drainageways. The drainage pattern is poorly defined in 
parts of the unit but is well defined in areas near the 
larger drainageways. 

This map unit makes up about 10 percent of the county. 
It is about 35 percent Carthage soils, 15 percent Hand 
soils, and 50 percent minor soils. 

The moderately well drained Carthage soils are in con- 
vex to slightly concave areas. The surface layer is very 
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dark gray fine sandy loam, and the subsurface layer and 
subsoil are very friable fine sandy loam. The underlying 
material to a depth of about 32 inches is loamy fine sand. 
Below this is calcareous clay loam. Available water 
capacity is moderate or high. A perched water table is 
within a depth of 4 feet early in the growing season. 
Permeability is moderately rapid in the upper part of the 
soils and moderately slow in the underlying clay loam. 
The shrink-swell potential is moderate in the underlying 
clay loam. 

The well drained Hand soils are mainly on convex rises 
that lack a mantle of moderately sandy outwash sedi- 
ments. They have a surface layer and subsoil of friable 
loam and clay loam. The underlying material is caleareous 
clay loam. Available water capacity is high, and permea- 
bility is moderate. The shrink-swell potential is moderate. 

Minor in this map unit are the Betts and Ethan soils on 
ridgetops above Hand soils and on the shoulders of en- 
trenched drainageways; the well drained Blendon soils in- 
termingled with Carthage soils; the moderately well 
drained Bonilla soils intermingled with Hand soils in 
swales; the sandy Doger and Forestburg soils intermin- 
gled with Carthage soils in swales; the somewhat poorly 
drained Elsmere and Shue soils and poorly drained Loup 
soils in swales and low areas; and the poorly drained 
Hoven and Tetonka soils in closed depressions. Betts and 
Ethan soils are calcareous within a depth of 10 inches. 
Blendon, Doger, Elsmere, and Loup soils lack clay loam 
within a depth of 40 inches. 

About 70 percent of the acreage of this map unit is 
used for crops and tame pasture and hayland. Corn, small 
grain, and alfalfa are the main crops. Some of the steeper 
soils and some of the poorly drained soils remain in native 
grass and are used for range or hay. Runoff is slow 
throughout much of the unit. Controlling soil blowing, 
conserving moisture, and maintaining tilth and fertility 
are the main concerns if the soils are cropped. 

The major soils in this map unit have good potential for 
crops, tame pasture and hayland, range, windbreaks and 
environmental plantings, rangeland wildlife habitat, and 
most recreation uses. They have fair to good potential for 
openland wildlife habitat and fair to poor potential for 
most urban uses. Deep-rooted crops, such as corn and al- 
falfa, can grow well on many of the soils that have a 
perched water table during part of the growing season. 


9. Carthage-Enet 


Deep, moderately well drained and well drained, nearly 
level to undulating loamy soils formed in glacial outwash 
on uplands and upland terraces 


This map unit is in areas mantled by glacial outwash 
sediments underlain by glacial drift or glacial till. Many 
swales and a few closed depressions are in most areas. 
Slopes typically are short and convex. They commonly are 
nearly level to undulating. They are mostly nearly level 
on outwash terraces where local relief is low, and they 
are gently rolling or steeper along some of the more 


prominent drainageways. The drainage pattern is well 
defined throughout most of the unit but is poorly defined 
in some of the nearly level areas. 

This map unit makes up about 3 percent of the county. 
It is about 35 percent Carthage soils, 25 percent Enet 
soils, and 40 percent minor soils. 

The moderately well drained Carthage soils are in con- 
vex to slightly concave areas. The surface layer is very 
dark gray fine sandy loam, and the subsurface layer and 
subsoil are very friable fine sandy loam. The underlying 
material to a depth of 32 inches is loamy fine sand. Below 
this is caleareous clay loam. Available water capacity is 
moderate or high. A perched water table is within a 
depth of 4 feet early in the growing season. Permeability 
is moderately rapid in the upper part of the soils and 
moderately slow in the underlying clay loam. The shrink- 
swell potential is moderate in the underlying clay loam. 

The well drained Enet soils are on outwash terraces. 
They are mostly nearly level and have a plane to slightly 
convex surface. They have a dark grayish brown loam 
surface layer and a friable loam and sandy loam subsoil 
and are underlain by calcareous gravelly sand. Available 
water capacity is moderate. Permeability is moderate 
through the subsoil and rapid in the underlying material. 
The shrink-swell potential is low. 

Minor in this map unit are the well drained Blendon 
soils intermingled with Carthage soils; the somewhat ex- 
cessively drained Delmont soils and excessively drained 
Talmo soils in places where sand and gravel are within a 
depth of 20 inches; the somewhat poorly drained Elsmere 
soils and poorly drained Loup soils in swales and low 
areas near Carthage soils; the Ethan and Hand soils on 
some of the higher ridges and on the shoulders of en- 
trenched drainageways; the poorly drained Grat soils and 
moderately well drained Spottswood soils in swales near 
Enet soils; and the poorly drained Hoven and Tetonka 
soils in closed depressions. Blendon, Elsmere, and Loup 
soils lack clay loam within a depth of 40 inches. Ethan 
and Hand soils formed in loamy glacial drift. 

About 70 percent of the acreage of this map unit is 
used for crops and for tame pasture and hayland. Corn, 
small grain, and alfalfa are the main crops. Some of the 
steeper soils and some of the poorly drained soils remain 
in native grass and are used for range or hay. Runoff is 
slow throughout much of the unit. Enet soils are 
somewhat droughty. Controlling soil blowing, conserving 
moisture, and maintaining tilth and fertility are the main 
concerns if the soils in this unit are cropped. 

The major soils in this map unit have good potential for 
range, rangeland wildlife habitat, and most recreation 
uses and fair to good potential for crops, tame pasture 
and hayland, and openland wildlife habitat. The potential 
for windbreaks and environmental plantings is good on 
the Carthage soils and poor on the Enet soils. The 
Carthage soils have fair to poor potential and the Enet 
soils good potential for most urban uses. Deep-rooted 
crops, such as corn and alfalfa, grow well on the Carthage 
soils because of the perched water table, but small grain 
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is better suited than corn on the Enet soils. The Enet 
soils respond well to irrigation. 


Moderately well drained soils formed in 
alluvium 


This group consists of deep, moderately well drained 
silty soils mainly on bottom land and low terraces along 
creeks and drainageways on the west side of the county. 
Slopes are mostly nearly level and commonly are broken 
by channels and meander scars. Many of the soils are sub- 
ject to flooding. 

These soils make up less than 2 percent of the county. 
About 70 percent of the acreage is used for crops and for 
tame pasture and hayland. Channeled areas and the 
poorly drained minor soils remain in native grass and are 
used for range and wildlife habitat. The major soils have 
few limitations for crops, but they are subject to stream 
flooding in some years and lack summer moisture in dry 
years. 


10. Lane 


Deep, moderately well drained, nearly level silty soils 
formed in alluvium on upland flats, alluvial fans, and 
low terraces 


This map unit is along drainageways on the foot slopes 
of the Wessington Hills. Slopes are mostly nearly level 
and are plane. Meandering creek channels are in most 
areas. 

This map unit makes up less than 1 percent of the 
county. It is about 70 percent Lane soils and 30 percent 
minor soils. 

Lane soils have a surface layer of dark gray silt loam 
and a subsoil of firm silty clay. The underlying material is 
caleareous silty clay and silty clay loam. Fertility is high. 
Available water capacity is moderate or high, but the 
clayey subsoil takes in water slowly and releases moisture 
slowly to plants. Permeability is moderately slow or slow. 
The subsoil shrinks and swells markedly upon drying and 
wetting. 

Minor in this map unit are the moderately well drained 
Dudley and Jerauld soils on some of the flats and terraces 
and the Houdek soils in convex upland areas. Dudley and 
Jerauld soils have a claypan subsoil and contain more 
sodium than Lane soils. Houdek soils have a friable clay 
loam subsoil. 

About 70 percent of the acreage of this map unit is 
used for crops and tame pasture or hayland. Corn, small 
grain, and alfalfa are the main crops. Small areas, mainly 
of Dudley and Jerauld soils, remain in native grass and 
are used for range or hayland. Improving water intake, 
conserving moisture, and controlling soil blowing are the 
main concerns if the soils in this unit are cropped. 

Lane soils have good potential for crops, tame pasture 
and hayland, range, windbreaks and environmental 
plantings, and openland and rangeland wildlife habitat. 
They have fair to good potential for recreation uses and 
poor potential for most urban uses. 


11. LaDelle-Lane-Mobridge 


Deep, moderately well drained, nearly level silty soils 
formed in alluvium on bottom land and low terraces 


This map unit is along Turtle Creek in the northwest 
corner of the county. Slopes are mostly nearly level and 
are plane to slightly concave. Channels and meander scars 
dissect this narrow area into small parcels. Most of the 
area is subject to stream flooding. 

This map unit makes up less than 1 percent of the 
county. It is about 40 percent LaDelle soils, 10 percent 
Lane soils, 10 percent Mobridge soils, and 40 percent 
minor soils. 

The major soils have a surface layer of dark gray silt 
loam. LaDelle soils have calcareous silt loam underlying 
material. Lane soils have a firm silty clay subsoil and cal- 
careous silty clay and silty clay loam underlying material. 
Mobridge soils have a friable silty clay loam subsoil and 
calcareous silty clay loam underlying material. 

Fertility is high in the major soils. Available water 
capacity is high or moderate. The LaDelle soils have a 
seasonal water table at a depth of 4 to 6 feet early in the 
growing season. Permeability is moderate in the LaDelle 
and Mobridge soils and moderately slow or slow in the 
Lane soils. The shrink-swell potential is moderate or high. 

Minor in this map unit are the loamy Bon soils along 
some of the channels; the Delmont and Enet soils that are 
on terraces and are underlain by sand and gravel; the 
Dudley and Jerauld soils on some of the terraces; the 
poorly drained Durrstein and Egas soils in low, wet areas; 
and the well drained Houdek soils on the edges of the 
unit. The Dudley and Jerauld soils have a claypan subsoil 
and contain more sodium and other salts than the major 
soils ofthe unit. 

About 70 percent of the acreage of this map unit is 
used for crops and for tame pasture and hayland. Corn, 
small grain, and alfalfa are the main crops. Small areas, 
mostly of minor soils, remain in native vegetation and are 
used for range or hayland. Flooding delays spring plant- 
ing in some years. Conserving moisture and maintaining 
tilth and fertility are the main concerns if the major soils 
are cropped. Improving water intake is a management 
concern on the Lane soils and some of the minor soils. 

The major soils in this map unit have good potential for 
crops, tame pasture and hayland, range, windbreaks and 
environmental plantings, and openland wildlife habitat. 
They have fair to poor potential for most recreation and 
urban uses. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and 
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developing soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol that 
identifies the soil on the detailed soil maps. Each soil 
description includes general facts about the soil and a 
brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or soils 
for which the unit is named. Most of the delineations 
shown on the detailed soil map are phases of soil series. 

Soils that have profiles that are almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. Beadle and Carthage, for ex- 
ample, are the names of two soil series. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil phase 
commonly indicates a feature that affects use or manage- 
ment. For example, Beadle loam, 0 to 2 percent slopes, is 
one of several phases within the Beadle series. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map unit. 
Some of these soils have properties that differ substan- 
tially from those of the dominant soil or soils and thus 
could significantly affect use and management of the map 
unit. These soils are described in the description of each 
map unit. Some of the more unusual or strongly contrast- 
ing soils that are included are identified by a special sym- 
bol on the soil map. 

Most mapped areas include places that have little or no 
soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineated 
on the soil map and given descriptive names. Pits, gravel, 
is an example. Some of these areas are too small to be 
delineated and are identified by a special symbol on the 
soil map. 

The acreage and proportionate extent of each map unit 
are given in table 4, and additional information on proper- 
ties, limitations, capabilities, and potentials for many soil 
uses is given for each kind of soil in other tables in this 
survey. (See “Summary of tables.”) Many of the terms 
used in describing soils are defined in the Glossary. 

Ao—Aquolls. This map unit consists of deep, very 
poorly drained, level soils in shallow lakes or marshy 
areas of closed depressions. Individual areas are irregular 
in shape and range from 5 to 30 acres in size. They are 


covered by water during much of the growing season in 
most years. During wet years the open water is as much 
as 3 feet deep. The water areas generally become dry 
during extended periods of drought. 

Typically, the surface soil is very dark gray loam, but it 
ranges from fine sandy loam to clay. In places it is 
covered by a thin layer of organic matter and: partly 
decomposed plant remains. The underlying material 
ranges from fine sand to clay and commonly is stratified 
by finer or coarser material. 

These wet soils generally are medium in fertility and 
moderate to high in content. df organic matter. Permea- 
bility is moderate to slow. In most areas the shrink-swell 
potential is moderate to high. The water table is near, at, 
or above the surface. Runoff is ponded. 

Most areas are used as :wildlife habitat. The soils have 
good potential for wetland wildlife habitat and poor 
potential for range and rangeland wildlife habitat. They 
generally are not suited to crops, tame pasture and hay- 
land, windbreaks and environmental plantings, and most 
recreation and engineering uses. 

These soils are best suited to wetland wildlife habitat. 
The native vegetation commonly consists of aquatic 
plants, such as cattails, rushes, and sedges. Constructing 
level ditches or shallow pits to provide open water 
enhances the habitat for wetland wildlife in those areas 
that lack bodies of open water: 

These soils are poorly suited to range. Tall, coarse 
grasses are in the less wet areas, but typically less than 
50 percent of the vegetation is suitable for grazing by 
domestic livestock. The soils are suited to dugouts ex- 
cavated to provide livestock water. 

These soils are too wet for buildings and waste disposal 
systems. Roads can be constructed across areas of these 
soils if grade material and base material are hauled in 
from outside the areas, but maintenance is difficult 
because of damage caused by shrinking and swelling of 
the soils and by frost action. Building roads and streets 
around the areas of these soils is generally less ‘costly. 
Capability unit VIIIw-1; not assigned to a range site. 

BaA—Beadle loam, 0 to 2 percent slopes. This deep, 
well drained, nearly level soil is on uplands. Areas are ir- 
regularly shaped and range from 25 to several hundred 
acres in size. Slopes are long and smooth and are plane to 
slightly convex. 

Typically, the surface layer is dark gray loam about 7 
inches thick. The subsoil is about 23 inches thick. It is 
dark grayish brown, firm.clay loam and clay in the upper 
part and grayish brown, calcareous clay in the lower part. 
The lower part has spots and streaks of soft lime that ex- 
tend into the underlying material. The underlying materi- 
al to a depth of 60 inches is light brownish gray and gray- 
ish brown, calcareous clay loam. On some of the lower 
parts of the landscape, the subsoil is darker colored when 
moist than is typical for Beadle soils..On some of the 
slight rises, it is light clay loam or loam. 

Included with this soil in mapping are small areas of 
Dudley, Hoven, Jerauld, Stickney, and Tetonka soils. 
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These soils make up about 15 percent of most areas. The 
moderately well drained Dudley, Jerauld, and Stickney 
soils are in swales and along drainageways. These soils 
have a claypan subsoil and contain more sodium than the 
Beadle soil. The poorly drained Hoven and Tetonka soils 
are in closed depressions. 

This soil is medium in fertility and moderate in content 
of organic matter. Available water capacity is high, but 
the clayey subsoil takes in water slowly and releases 
moisture slowly to plants. The surface layer is easy to 
work but tends to crust after hard rains. Excessive tillage 
when the soil is wet causes the subsoil to compact. 
Permeability is moderately slow. The subsoil shrinks and 
swells markedly upon drying and wetting. Runoff is slow. 

Most areas of this soil are farmed. The soil has good 
potential for crops, tame pasture and hayland, range, and 
openland and rangeland wildlife habitat. The potential for 
windbreaks and environmental plantings is fair, and the 
potential for most recreation uses is fair to good. The 
potential for most engineering uses is fair. 

This soil is well suited to small grain and alfalfa and 
moderately well suited to corn. Conserving moisture, con- 
trolling soil blowing, and improving water intake are the 
main concerns if this soil is cropped. Stubble mulching or 
crop residue management and chiseling or subsoiling help 
conserve moisture, reduce the risk of soil blowing, and 
improve water intake. Field windbreaks and wind strip- 
cropping help to control soil blowing. Use of grasses and 
legumes in the cropping system, minimum tillage, and 
timely tillage help maintain fertility and tilth. 

This soil is well suited to tame pasture and hayland. All 
climatically suited pasture plants grow well. Proper 
stocking rates, rotation grazing, weed control, and applica- 
tions of fertilizer help keep the pasture in good condition. 

This soil is well suited to range. The natural plant cover 
is mainly mid and short grasses. If the range is over- 
grazed, the taller, more desirable grasses lose vigor and 
are replaced by less productive short grasses. A planned 
grazing system that includes proper grazing use and 
deferred grazing helps to maintain or improve the range 
condition. Proper location of watering sites helps to ob- 
tain uniform grazing. 

If buildings are constructed on this soil, properly desig- 
ning foundations and footings and diverting runoff away 
from the buildings help to prevent structure damage 
caused by shrinking and swelling. This soil is well suited 
to sewage lagoons. Enlarging the absorption area helps to 
overcome the slow percolation rate if the soil is used as a 
septic tank filter field. The soil is well suited to area-type 
landfills, but trafficability is poor because the subsoil is 
clayey. The poor trafficability is a problem if daily cover 
is applied when the soil is wet. Excavating trench-type 
landfills is difficult when the soil is wet. All-weather ser- 
vice roads facilitate the use of this soil for landfills. 

Local roads and streets constructed on this soil should 
be graded to shed water, and the base material should be 
strengthened or replaced in order to support vehicular 
traffic. Capability unit IIs-1; Clayey range site. 


BaB—Beadle loam, 2 to 6 percent slopes. This deep, 
well drained, undulating soil is along shallow 
drainageways and on low ridges and knolls in the uplands. 
Slopes are plane to convex and are broken by swales, 
closed depressions, and drainageways. The areas adjacent 
to drainageways generally are long and narrow, but other 
areas are irregular in shape. Individual areas range from 
10 to several hundred acres in size. 

Typically, the surface layer is dark gray loam about 7 
inches thick. The subsoil is about 23 inches thick. It is 
dark grayish brown, firm clay loam and clay in the upper 
part and grayish brown, calcareous clay in the lower part. 
The lower part has spots and streaks of soft lime that ex- 
tend into the underlying material. The underlying materi- 
al to a depth of 60 inches is light brownish gray and gray- 
ish brown, calcareous clay loam. On foot slopes and in 
swales, the surface layer is thicker than is typical for 
Beadle soils and the subsoil is darker colored when moist. 
In some places on the higher parts of the landscape, the 
subsoil is light clay loam or loam. 

Included with this soil in mapping are small areas of 
Dudley, Hoven, Stickney, and Tetonka soils. These soils 
make up less that 15 percent of any one mapped area. 
The moderately well drained Dudley and Stickney soils 
are in swales and along drainageways. They have a 
claypan subsoil and contain more sodium than the Bea- 
dle soil. The poorly drained Hoven and Tetonka soils are 
in closed depressions 

This soil is medium in fertility and moderate in content 
of organic matter. Available water capacity is high, but 
the clayey subsoil takes in water slowly and releases 
moisture slowly to plants. The surface layer is easy to 
work, but it tends to crust after hard rains. The soil dries 
slowly, and working the soil when it is wet causes the 
subsoil to compact. Permeability is moderately slow. The 
subsoil shrinks and swells markedly upon drying and 
wetting. Runoff is medium. 

Most areas of this soil are farmed. The soil has good 
potential for crops, tame pasture and hayland, range, and 
rangeland wildlife habitat. The potential is fair for wind- 
breaks and environmental plantings, fair to good for most 
recreation uses, and poor for most engineering uses. 

This soil is well suited to small grain and alfalfa and 
moderately well suited to corn. Controlling erosion and 
conserving moisture are the main management concerns 
if this soil is cropped. Controlling soil blowing, improving 
water intake, and maintaining tilth and fertility also are 
important. Stubble mulching or crop residue management, 
minimum tillage, and grassed waterways help to control 
erosion and conserve moisture. Slopes in most areas are 
too irregular for contour farming and terracing. Field 
windbreaks and wind stripcropping help control soil blow- 
ing. Use of grass and legumes in the cropping system and 
timely tillage help maintain fertility and tilth. Chiseling or 
subsoiling improves water intake. 

Using this soil for tame pasture or hayland is effective 
in controlling erosion. All climatically suited pasture 
plants grow well. Proper stocking rates, rotation grazing, 
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weed control, and applications of fertilizer help keep the 
pasture in good condition. 

This soil is well suited to range. The natural plant cover 
is mainly mid and short grasses. If the range is over- 
grazed, the taller, more productive grasses lose vigor and 
are replaced by less productive short grasses. A planned 
grazing system that includes proper grazing use and 
deferred grazing helps to maintain or improve the range 
condition. Proper location of watering sites helps to in- 
sure uniform grazing. 

This soil is moderately well suited to trees and shrubs 
grown as windbreaks and environmental plantings. Tree 
height is somewhat less than on more favorable soils. A 
year of fallow prior to planting controls weeds and stores 
moisture for tree growth. 

If buildings are constructed on this soil, properly desig- 
ning foundations and footings and diverting runoff away 
from the buildings help prevent structure damage caused 
by shrinking and swelling. Sewage lagoons function well 
on this soil, but some landshaping is needed because of 
the slope. Enlarging the absorption area helps to over- 
come the slow percolation rate in septic tank filter fields. 
Excavation for trench-type landfills is difficult when the 
soil is wet, but the soil is well suited to area-type land- 
fills. All-weather service roads in landfill areas help to 
overcome the poor trafficability of the soil. 

Grading local roads and streets to shed water and 
strengthening or replacing the base material help to over- 
come the low strength of this soil for supporting vehicu- 
lar traffic. Capability unit Ile-3; Clayey range site. 

BaC—Beadle loam, 6 to 9 percent slopes. This deep, 
well drained, gently rolling soil is on the sides of ridges 
and drainageways in the uplands. Slopes are mostly short 
and convex. Individual areas are mostly long and narrow 
and range from 10 to 50 acres in size. 

Typically, the surface layer is dark gray loam about 6 
inches thick. The subsoil is about 20 inches thick. It is 
dark grayish brown, firm clay loam and clay in the upper 
part and grayish brown, calcareous clay in the lower part. 
The lower part has spots and streaks of soft lime that ex- 
tend into the underlying material. The underlying materi- 
al to a depth of 60 inches is light brownish gray and gray- 
ish brown, calcareous clay loam. On some of the foot 
slopes, the surface layer is thicker than is typical for Bea- 
dle soils and the subsoil is darker colored when moist. In 
places the subsoil is light clay loam or loam. 

Included with this soil in mapping are small areas of 
Betts soils. These soils make up about 10 percent of some 
areas. They are on some of the ridgetops or at the head 
of drainageways. They are caleareous at or near the sur- 
face and are low in fertility. 

This soil is medium in fertility and moderate in content 
of organic matter. Available water capacity is high, but 
the clayey subsoil takes in water slowly and releases 
moisture slowly to plants. The surface layer is easy to 
work, but it tends to crust after hard rains. The soil dries 
slowly, and working the soil when it is wet causes com- 
paction of the subsoil. Permeability is moderately slow. 


The subsoil shrinks and swells markedly upon drying and 
wetting. Runoff is medium. 

Most areas of this soil remain in native grass, but some 
areas are farmed. The soil has good potential for range, 
tame pasture and hayland, and rangeland wildlife habitat. 
It has fair potential for crops, windbreaks and environ- 
mental plantings, and most recreation uses. The potential 
for most engineering uses is poor. 

This soil is well suited to range. The natural plant cover 
is mainly mid and short grasses. Maintaining an adequate 
grass cover and ground mulch helps control erosion and 
conserve moisture. If the range is overgrazed, the taller, 
more desirable grasses lose vigor and are replaced by less 
productive short grasses. A planned grazing system that 
includes proper grazing use and deferred grazing helps to 
maintain or improve the range condition. Proper location 
of watering sites helps to insure uniform grazing. 

This soil is moderately well suited to small grain, alfal- 
fa, and corn. Because the erosion hazard is severe, small 
grain and alfalfa are better suited than row crops. Con- 
trolling erosion and conserving moisture are the main 
concerns if the soil is cropped. Stubble mulching or crop 
residue management, minimum tillage, use of close-sown 
crops in the cropping system, and grassed waterways 
help control erosion and conserve moisture. In most areas 
slopes are too irregular for contour farming and terrac- 
ing. Field windbreaks and wind stripcropping help reduce 
the risk of soil blowing. Use of grasses and legumes in 
the cropping system and timely tillage help maintain tilth 
and fertility. Chiseling or subsoiling improves water in- 
take. 

Using this soil for tame pasture and hayland is an ef- 
fective way to control erosion. All climatically suited 
pasture plants grow well. Bunch-type species that are 
planted alone, however, are not suitable because of the 
erosion hazard. Proper stocking rates, rotation grazing, 
weed control, and applications of fertilizer help to keep 
the pasture in good condition. 

This soil is moderately well suited to trees and shrubs 
grown as windbreaks and environmental] plantings. Tree 
height is less than on more favorable soils. A year of fal- 
low prior to planting controls weeds and conserves 
moisture. Planting the trees on the contour also conserves 
moisture. 

If buildings are constructed on this soil, properly desig- 
ning foundations and footings and diverting runoff away 
from the buildings help prevent structure damage caused 
by shrinking and swelling. Enlarging the absorption area 
helps to overcome the slow percolation rate in septic tank 
filter fields. Landshaping is necessary before this soil can 
be used for sewage lagoons. If this soil is used for sanita- 
ry landfills, all-weather service roads help to overcome 
poor trafficability. The soil is well suited to area-type 
landfills, but excavation of trench-type landfills is difficult 
under wet conditions. 

Grading local roads and streets to shed water and 
strengthening or replacing the base material helps to 
overcome the low strength of this soil for supporting 
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vehicular traffic. Control of roadside erosion helps to 
prevent gullying in borrow areas. Capability unit IVe-7; 
Clayey range site. 

BdA—Beadle-Dudley complex, 0 to 2 percent slopes. 
This map unit consists of deep, nearly level soils on 
uplands. Most areas are broad, but some are long and nar- 
row. Individual areas range from 15 to more than 100 
acres in size and are about 55 percent Beadle soils and 30 
percent Dudley soils. The well drained Beadle soils are on 
plane to slightly convex rises. The moderately well 
drained Dudley soils are on the lower parts of the land- 
scape where the surface is slightly concave. The two soils 
are so closely intermingled that it was not practical to 
separate them in mapping. 

Typically, the Beadle soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is about 23 
inches thick. It is dark grayish brown, firm clay loam and 
clay in the upper part and grayish brown, calcareous clay 
in the lower part. The lower part has spots and streaks of 
soft lime that extend into the underlying material. The 
underlying material to a depth of 60 inches is light 
brownish gray and grayish brown, calcareous clay loam. 
In some places, the surface layer is thicker than is typical 
for Beadle soils and the subsoil is darker when moist. In 
others the subsoil is light clay loam or loam. 

Typically, the Dudley soil has a surface layer of dark 
gray silt loam about 7 inches thick. The subsurface layer 
is gray silt loam about 2 inches thick. The subsoil is about 
18 inches thick. It is dark grayish brown, very firm clay 
in the upper part and grayish brown, calcareous clay loam 
in the lower part. The lower part has spots and streaks of 
soft lime, gypsum, and other salts that extend into the 
underlying material. The underlying material to a depth 
of 60 inches is light brownish gray, calcareous clay loam 
and silty clay loam. In places the surface layer is deeper 
over the claypan subsoil than is typical for Dudley soils. 

Included with this unit in mapping are small areas of 
Hoven, Jerauld, and Tetonka soils. These soils make up 
about 15 percent of any one mapped area. The poorly 
drained Hoven and Tetonka soils are in closed depres- 
sions. Jerauld soils are intermingled with the Dudley soil. 
They have a thinner surface layer than the Dudley soil 
and are not so deep over accumulations of salts. 

Beadle and Dudley soils are medium in fertility and 
moderate in content of organic matter. Available water 
capacity is high or moderate, but the clayey subsoil 
releases moisture slowly to plants and the claypan subsoil 
of the Dudley soil limits the growth of plant roots. Tilth 
deteriorates if these soils are worked when wet, espe- 
cially the Dudley soil. Permeability is moderately slow in 
the Beadle soil and slow to very slow in the Dudley soil. 
The subsoil of both soils shrinks and swells markedly 
upon drying and wetting. 

Most areas of these soils remain in native grass and are 
used as range or hayland. The Beadle soil has good poten- 
tial for crops, tame pasture and hayland, range, and open- 
land and rangeland wildlife habitat. The use of this map 
unit, however, is limited somewhat by the Dudley soil, 


which has only fair potential for crops, tame pasture and 
hayland, and range and poor potential for wildlife habitat. 
The potential for windbreaks and environmental plantings 
is fair on the Beadle soil and poor on the Dudley soil. The 
Dudley soil has fair to poor potential for most recreation 
uses. Both soils have poor potential for most engineering 
uses. 

These soils are well suited to range. The natural plant 
cover is mainly mid and short grasses. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing helps to maintain or improve the 
range condition. Proper location of watering sites helps to 
insure uniform grazing. 

If farmed, these soils are better suited to small grain 
and alfalfa than to corn because the root zone in the 
Dudley soil is restricted. Conserving moisture, improving 
water intake, and maintaining tilth are the main concerns 
if the soils are farmed. Controlling soil blowing and main- 
taining fertility also are important. Stubble mulching and 
minimum tillage help conserve moisture and control soil 
blowing. Field windbreaks and wind stripcropping also 
help control soil blowing. Using grasses and legumes in 
the cropping system and plowing under green manure 
crops help to maintain tilth and fertility. Timely tillage 
also helps in maintaining tilth and fertility. Chiseling or 
subsoiling improves water intake. 

Planting suitable pasture plants on these soils and 
maintaining a good grass cover are effective in conserv- 
ing moisture, controlling soil blowing, and improving tilth. 
Proper stocking rates, rotation grazing, weed control, and 
applications of fertilizer help keep the pasture in good 
condition. 

The Beadle soil is moderately well suited and Dudley 
soil poorly suited to trees and shrubs grown as wind- 
breaks and environmental plantings. Growth and survival 
generally are poor and the number of suitable species is 
limited on the Dudley soil. Unless height is a critical 
requirement, plantings can be established if the site is 
properly prepared and weeds are controlled. 

If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling. Sewage lagoons 
and area-type landfills are suitable means of waste 
disposal. Enlarging the absorption area helps to overcome 
the slow percolation rate in septic tank filter fields, but 
the likelihood of success is limited on the Dudley soil. 
Providing all-weather service roads facilitates the use of 
these soils for sanitary landfills. 

Grading roads and streets to shed water and 
strengthening or replacing the base material help to over- 
come the low strength of these soils for supporting 
vehicular traffic. Beadle soil in capability unit IIs-1, 
Clayey range site; Dudley soil in capability unit IVs-2, 
Claypan range site. 
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BeD—Betts stony loam, 6 to 40 percent slopes. This 
deep, excessively drained, gently rolling to steep, stony soil 
is on the sides of ridges and entrenched drainageways in 
the uplands. Slopes are mostly short and convex. Many 
scattered stones commonly are on and below the surface. 
Individual areas are long and narrow and range from 20 
to several hundred acres in size. 

Typically, the surface layer is dark grayish brown stony 
loam about 5 inches thick. The subsoil is about 4 inches of 
grayish brown, friable stony loam. The underlying materi- 
al to a depth of 60 inches is light brownish gray clay 
loam. The entire profile is calcareous. In places, the sur- 
face layer is more than 5 inches thick and lime is leached 
as deep as 9 inches. 

Included with this soil in mapping are small areas of 
well drained Hand and Houdek soils. These soils make up 
less than 15 percent of any one mapped area. They are on 
foot slopes and some of the broader ridgetops. They have 
a thicker surface layer and subsoil than the Betts soil and 
are deeper to lime. 

This soil is low in fertility and content of organic 
matter. Available water capacity is high, but runoff is 
rapid. Permeability is moderate to a depth of 27 inches 
and moderately slow below. The shrink-swell potential is 
moderate. 

Most areas of this soil remain in native grass and are 
used for range. The soil has fair potential for range and 
rangeland wildlife habitat, but it has poor potential for 
crops, tame pasture and hayland, windbreaks and environ- 
mental plantings, and most recreation and engineering 
uses. 

This soil is best suited to range. The natural plant 
cover is mainly mid and short grasses. Maintaining an 
adequate grass cover and ground mulch reduces the risk 
of erosion and increases the moisture supply available to 
range plants by reducing runoff. If the range is over- 
grazed, the taller, more desirable grasses lose vigor and 
are replaced by less desirable range plants. A planned 
grazing system that includes proper grazing use and 
deferred grazing helps to maintain or improve the range 
condition and control erosion. Proper location of watering 
sites helps to obtain uniform grazing. 

This soil is generally not suited to farming, tame 
pasture and hayland, and windbreaks because of the 
stoniness and the steep slopes. Suitable trees and shrubs 
grown as environmental plantings can be hand planted, 
but they survive and grow poorly unless given special 
care. 

The stoniness of this soil causes some problems in ex- 
cavating for buildings, roads, and other uses. If buildings 
are constructed on this soil, properly designing founda- 
tions and footings and diverting runoff away from the 
buildings help prevent structure damage caused by 
shrinking and swelling. Septic tank filter fields and 
sewage lagoons can be located on the lower parts of the 
unit where slopes are less steep. Enlarging the absorption 
area helps to overcome the slow percolation rate in septic 
tank filter fields. Sanitary landfills can be located on the 


less steep parts of the unit, but all-weather access roads 
generally are needed because the soil is sticky. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to overcome the 
low strength of the soil for supporting vehicular traffic. 
Control of roadside erosion helps to control erosion in 
borrow areas. Capability unit VIIs-6; Thin Upland range 
site. 

BfD—Betts-Ethan loams, 9 to 21 percent slopes. This 
map unit consists of deep, excessively drained to well 
drained, rolling to hilly soils on upland ridges and along 
entrenched drainageways. Slopes are short and convex 
(fig. 4). Areas are long and narrow or regularly shaped 
and range from 20 to several hundred acres in size. They 
are about 45 percent Betts soils and 40 percent Ethan 
soils. The Ethan soils generally are on the lower parts of 
the landscape below the Betts soils and on some of the 
broader ridgetops. The two soils are so intermingled that 
jt was not practical to separate them in mapping. 

Typically, the Betts soil has a surface layer of dark 
grayish brown loam about 5 inches thick. The subsoil is 
about 4 inches of grayish brown, friable loam. The under- 
lying material to.a depth of 60 inches is light brownish 
gray clay loam. The entire profile is caleareous. 

Typically, the Ethan soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 22 
inches thick. The upper 3 inches is dark grayish brown, 
friable loam. The rest is grayish brown and light 
brownish gray, calcareous, friable clay loam. The underly- 
ing material to a depth of 60 inches is light gray and light 
brownish gray, calcareous clay loam. , 

Included with these soils in mapping are small areas of 
Hand and Houdek soils. These included soils make up 15 
percent of some areas. They are on the lower parts of the 
landscape near the Ethan soil or are on some of the 
broader ridgetops. They are calcareous at a greater depth 
than Betts and Ethan soils. 

The Betts and Ethan soils are low to medium in fertili- 
ty and low to moderately low in content of organic 
matter. The content of lime within a depth of 10 inches 
affects the availability of plant nutrients. Available water 
capacity is high, but much of the precipitation is lost 
because runoff is medium to rapid. Permeability is 
moderate in the upper part of both soils and moderately 
slow in the underlying material. The shrink-swell poten- 
tial is moderate. 

Most areas remain in native grass and are used as 
range or hayland. These soils have fair to good potential 
for range and rangeland wildlife habitat; fair potential for 
tame pasture and hayland; and poor potential for crops, 
windbreaks and environmental plantings, and most 
recreation and engineering uses. 

These soils are well suited to range. The natural plant 
cover is mainly mid and short grasses. Maintaining an 
adequate grass cover and ground mulch helps control ero- 
sion and increases the moisture supply available to range 
plants by reducing runoff. If the range is overgrazed, the 
taller, more desirable grasses lose vigor and are replaced 
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by less desirable range plants. Continued overgrazing 
results in considerable bare areas on the Betts soil. A 
planned grazing system that includes proper grazing use 
and deferred grazing helps maintain or improve the range 
condition. Proper location of watering sites helps to ob- 
tain uniform grazing. 

These soils are generally not suited to crops and wind- 
breaks because slopes are rolling to hilly and the erosion 
hazard is very severe. Seeding cultivated areas and other 
disturbed areas to range or tame pasture plants is an ef- 
fective means of controlling erosion. After tame pasture 
is established, proper stocking rates, rotation grazing, 
weed control, and applications of fertilizer help to keep 
the pasture in good condition. These soils are poorly 
suited to environmental plantings. Suitable trees and 
shrubs can be hand planted, but they survive and grow 
poorly unless given special care. 

If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling. Waste disposal 
systems can be located on the lower parts of the unit 
where slopes are less steep. Enlarging the absorption 
area helps to overcome the slow percolation rate in septic 
tank filter fields. All-weather service roads facilitate the 
use of these soils for sanitary landfills. 

Local roads and streets should be graded to shed 
water, and the base material should be strengthened to 
overcome the low strength of these soils for supporting 
vehicular traffic. Control of roadside erosion generally is 
needed to control erosion in borrow areas and in cut and 
fill areas. Capability unit VIe-3; Betts soil in Thin Upland 
range site, Ethan soil in Silty range site. 

BnA—Blendon fine sandy loam, 0 to 2 percent 
slopes. This deep, well drained, nearly level soil is on 
upland terraces and alluvial fans. Areas are irregularly 
shaped and range from 5 to 100 acres in size. Slopes are 
plane to slightly concave. 

Typically, the surface layer is very dark gray fine 
sandy loam about 10 inches thick. The subsoil is about 22 
inches of dark grayish brown, friable or very friable fine 
sandy loam. The underlying material to a depth of 60 
inches is brown loamy fine sand and fine sand. In places 
the surface layer and subsoil are loamy fine sand and are 
underlain by contrasting loamy material between depths 
of 40 and 60 inches. 

Included with this soil in mapping are small areas of 
Carthage and Forestburg soils. These soils make up 15 
percent of some areas. They have contrasting loamy 
material between depths of 20 and 40 inches and are in- 
termingled with the Blendon soil in an erratic pattern. 

This soil is medium in fertility and moderate in content 
of organic matter. Available water capacity is moderate. 
The soil is easy to work and takes in water readily. 
Permeability is moderately rapid. The shrink-swell poten- 
tial is low. Runoff is slow. 

Most areas of this soi] are farmed. The soil has good 
potential for crops, tame pasture and hayland, range, 


windbreaks and environmental plantings, rangeland wil- 
dlife habitat, and recreation uses. The potential is fair for 
openland wildlife habitat and fair to poor for most en- 
gineering uses. 

This soil is well suited to corn, small grain, and alfalfa. 
Controlling soil blowing and conserving moisture are the 
main concerns of management. Stubble mulching, crop 
residue management, field windbreaks, and wind strip- 
cropping help control soil blowing, conserve moisture, and 
maintain fertility and tilth. Grasses and legumes in the 
cropping system and green manure crops also help main- 
tain fertility and tilth. 

This soil is well suited to tame pasture and hayland. 
Seeding this soil to suited pasture plants is an effective 
means of controlling soil blowing and _ conserving 
moisture. Proper stocking rates, rotation grazing, weed 
control, and applications of fertilizer help to keep the 
pasture in good condition. 

This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. Maintaining 
an adequate grass cover and ground mulch helps to con- 
trol soil blowing and conserves moisture for range plants. 
If the range is overgrazed, the taller, more desirable 
grasses lose vigor and are replaced by less productive 
short grasses. A planned grazing system that includes 
proper grazing use and deferred grazing helps to main- 
tain or improve the range condition. Proper location of 
watering sites helps to obtain uniform grazing. 

Trees and shrubs grown as windbreaks and environ- 
mental plantings are well suited to this soil. All climati- 
cally suited trees and shrubs grow well. Maintaining a 
cover of crop residue during site preparation and in the 
first years after the planting is established helps to con- 
trol soil blowing. 

This soil is well suited as a site for buildings that have 
basements, but there is some danger of cutbanks caving 
in shallow excavations. Septic tank filter fields function 
well on this soil, but the effluent can pollute shallow 
ground water. Sealing the bottom and sides of sewage 
lagoons helps reduce the risk of seepage. Because of the 
potential seepage, this soil is poorly suited to sanitary 
landfills. 

Strengthening the base material helps to overcome the 
low strength of this soil for supporting vehicular traffic. 
If local roads and streets are built on this soil, borrow 
areas should be seeded soon after construction to help 
control soil blowing. This soil is well suited to irrigation. 
Capability unit [I[le-7; Sandy range site. 

Bo—Bon silt loam. This deep, moderately well 
drained, nearly level soil is on low terraces and bottom 
land. Slopes are less than 2 percent and are plane to 
slightly concave. Individual areas are irregular in shape 
and range from 4 to 40 acres in size. Flooding from 
stream overflow is common and of brief duration during 
spring and summer. 

Typically, the surface layer is dark gray silt loam about 
8 inches thick (fig. 5). The subsurface layer is about 23 
inches of calcareous, friable silt loam. It is dark gray in 
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the upper part and gray in the lower part. It has spots 
and streaks of soft lime that extend into the underlying 
material. The underlying material to a depth of 60 inches 
is light brownish gray and grayish brown, calcareous clay 
loam. In places the soil is leached of lime to a depth of 
more than 16 inches. 

Included with this soil in mapping are small areas of 
poorly drained Egas soils on some of the low parts of the 
landscape. These soils make up less than 10 percent of 
any one mapped area. They contain more salts than the 
Bon soil. 

This soil is high in fertility and content of organic 
matter. Available water capacity is high or moderate. 
Permeability is moderate. Runoff is slow. 

Some areas of this soil are farmed, and many of the 
small or narrow areas remain in native grass and are 
used for range or hay. The soil has good potential for 
crops, tame pasture and hayland, range, openland wildlife 
habitat, and windbreaks and environmental plantings. It 
has fair to poor potential for recreation uses and poor 
potential for most engineering uses.. 

This soil is well suited to corn, small grain, and alfalfa. 
Planting is delayed in some years by wetness from flood- 
ing, but in most years the additional moisture is beneficial 
and flood damages are minor. In most years conserving 
moisture and maintaining fertility and tilth are the main 
concerns of management. Stubble mulching or crop 
residue management and use of grasses and legumes in 
the cropping system conserve moisture and maintain fer- 
tility and tilth. 

. This soil is well suited to tame pasture and hayland. 
Selection of suitable pasture plants and good pasture 
management help maintain a good grass cover and ground 
mulch. Proper stocking rates, rotation grazing, weed con- 
trol, and applications of fertilizer help to keep the pasture 
in good condition. 

This soil is well suited to range. The natural plant cover 
is mainly tall and mid grasses. If the range is overgrazed, 
the taller, more desirable grasses lose vigor and are 
replaced by less productive plants. Kentucky bluegrass 
generally becomes dominant in areas that are continu- 
ously overgrazed. A planned grazing system that includes 
proper grazing use and uniform grazing maintains or im- 
proves the range condition. 

Windbreaks and environmental plantings are well 
suited to this soil. Some areas, however, are too small to 
be used for windbreaks. All climatically suited trees and 
shrubs grow well. Proper site preparation and weed con- 
trol help to establish the plantings and maintain growth 
and vigor. 

This soil is suited to most recreation uses despite inter- 
mittent wetness from flooding. It should not be used for 
camp areas, however, unless it is adequately protected 
against flooding. 

Potential flooding severely limits most engineering uses 
of this soil. Buildings and waste disposal systems can be 
constructed in areas that are adequately protected 
against flooding. Contamination of surface water and 


ground water is a major concern if the soil is used as a 
site for a waste disposal system. Sealing the bottom and 
sides of sewage lagoons helps reduce the risk of seepage. 
Roads and streets should be elevated above expected 
flood levels. 

This soil is suitable for irrigation if the site is protected 
against damaging floods. Some areas are suited to water 
spreading for increased native or tame hay production. 
Capability unit IIe-3; Overflow range site. , 

Bx—Bon silt loam, channeled. This deep, moderately 
well drained, nearly level soil is on low terraces and bot- 
tom land in areas that are dissected by many meandering 
stream channels and old meander.scars. Most areas are 
narrow and range to as much as several miles in length; 
some are as much as a half mile wide. Slopes are less 
than 2 percent and are plane to slightly concave. Flooding 
from stream overflow is common during spring and 
summer. 

Typically, the surface layer is dark gray silt loam about 
8 inches thick. The subsurface layer is about 23 inches of 
caleareous, friable silt loam. It is dark gray in the upper 
part. and gray in the lower part. It has spots and streaks 
of soft lime that extend into the underlying material. The 
underlying material to a depth of 60 inches is light 
brownish gray and grayish brown, calcareous clay loam. 
In places the soil is leached of lime to a depth of more 
than 16 inches. 

Included with this soil in mapping are small areas of 
poorly drained Egas soils, which make up less than 10 
percent of any one mapped area. These soils are in some 
of the low areas. They contain more salts than the Bon 
soil. 

This soil is high in fertility and content of organic 
matter. Available water capacity is high or moderate. 
Permeability is moderate. Runoff is slow. 

Most areas remain in native grass and are used for 
range. This soil has good potential for range, tame 
pasture and hayland, and environmental plantings. It has 
fair potential for rangeland wildlife habitat and some 
recreation uses and poor potential for farming and most 
engineering uses. In some of the channels and meander 
sears where water ponds, it has fair potential for wetland 
wildlife habitat. 

This soil is well suited to range. The natural plant cover 
is mainly tall and mid grasses and clumps of native trees 
and shrubs along some of the channels. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less desirable plants. Kentucky 
bluegrass commonly becomes dominant in areas that are 
continuously overgrazed. A planned grazing system that 
includes proper grazing use and uniform grazing main- 
tains or improves the range condition. 

Farming with modern machinery is impractical on this 
soil because the narrow areas are cut into small parcels 
by the channels. Selected areas can be used for gardens. 
Applications of animal manure and fertilizer help to main- 
tain fertility and tilth, The small parcels between the 
channels can be used for tame pasture if suitable pasture 
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plants are seeded. Proper stocking rates, rotation grazing, 
weed control, and applications of fertilizer help keep the 
pasture in good condition. 

Because of the meandering channels, this soil is 
generally not suited to windbreaks. All climatically suited 
trees and shrubs grow well, however, and small sites can 
be selected for environmental plantings. Proper site 
preparation helps to establish the plantings, and weed 
control helps to maintain the growth and vigor of the 
trees. 

This soil is poorly suited to camp areas because of the 
potential flooding. It is suited to other recreation uses un- 
less the small size of the areas and the occasional wetness 
from flooding are severely limiting. 

Because of the flood hazard, this soil is poorly suited to 
buildings, roads, and waste disposal systems. The con- 
tamination of surface water and ground water is a major 
concern if this soil is used for septic tank filter fields, 
sewage lagoons, and landfills. Sealing the bottom and 
sides of sewage lagoons helps reduce the risk of seepage. 
Elevating roads and streets above expected flood levels 
and installing adequate culverts help to overcome the 
flooding. Capability unit VIw-1; Overflow range site. 

CaA—Carthage fine sandy loam, 0 to 2 percent 
slopes. This deep, moderately well drained, nearly level 
soil is on uplands. Areas are irregularly shaped and range 
from 20 to 150 acres in size. Slopes are mostly plane to 
slightly coneave. 

Typically, the surface layer is very dark gray fine 
sandy loam about 8 inches thick. The subsurface layer is 
very dark gray, very friable fine sandy loam about 12 
inches thick. The subsoil is about 7 inches of dark gray 
fine sandy loam. The underlying material to a depth of 32 
inches is dark grayish brown loamy fine sand. Below this 
to a depth of 60 inches is light brownish gray and light 
gray, calcareous clay loam. In places the depth to the clay 
loam is more than 40 inches, and in a few places it is 
slightly less than 20 inches. 

Included with this soil in mapping are small areas of 
Forestburg and Shue soils. These soils make up less than 
15 percent of any one mapped area. Forestburg soils are 
on slight rises. They are more sandy than the Carthage 
soil. The somewhat poorly drained Shue soils are in low 
areas. 

This soil is medium in fertility and moderate in content 
of organic matter. It is easy to work and takes in water 
readily. Available water capacity is moderate or high, and 
the water table is perched between depths of 2 and 4 feet 
in spring. Permeability is moderately rapid to a depth of 
32 inches and moderately slow below. The shrink-swell 
potential is moderate in the underlying clay loam. Runoff 
is slow. 

Most areas of this soil are farmed. The soil has good 
potential for crops, tame pasture and hayland, range, 
windbreaks and environmental plantings, rangeland wild- 
life habitat, and recreation uses. It has fair potential for 
openland wildlife habitat and fair to poor potential for 
most engineering uses. 


This soil is well suited to corn, small grain, and alfalfa. 
A severe soil blowing hazard and the periodic shortages 
of moisture common to the climate are the main concerns 
if the soil is farmed. Crop residue management or stubble 
mulching, field windbreaks, and wind stripcropping help 
control soil blowing and conserve moisture. Returning 
crop residue to the soil, using grasses and legumes in the 
cropping system, and planting green manure crops help 
maintain fertility and tilth. 

Seeding this soil to suited tame pasture plants is an ef- 
fective means of controlling soil blowing. Proper stocking 
rates, rotation grazing, weed control, and applications of 
fertilizer help keep the pasture in good condition after 
the plants are established. 

This soil is well suited to range. The natural plant cover 
is a mixture tall, mid, and short grasses. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. Proper location of watering sites helps obtain 
uniform grazing. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs 
grow well. Maintaining a mulch of crop residue on the 
surface helps control soil blowing during site preparation. 
Controlling weeds helps to maintain growth and vigor 
after the planting is established. 

If buildings are constructed on this soil, proper design 
of foundations and footings helps prevent structure 
damage caused by shrinking and swelling of the underly- 
ing clay loam. Artificial drainage that reduces wetness 
from the seasonal high water table also helps to prevent 
structure damage. Enlarging the absorption area in septic 
tank filter fields helps to overcome the slow percolation 
rate in the underlying clay loam. Sealing the bottom and 
sides of sewage lagoons helps to reduce the risk of 
seepage. 

Grading roads and streets to shed water and keeping 
moisture away from the subgrade reduce damage caused 
by frost action. Capability unit [[Ie-7; Sandy range site. 

CaB—Carthage fine sandy loam, 2 to 6 percent 
slopes. This deep, moderately well drained, undulating 
soil is on uplands. Areas are irregularly shaped and range 
from 20 to 200 acres in size. Slopes are convex to slightly 
concave and are broken by narrow, shallow swales. 

Typically, the surface layer is very dark gray fine 
sandy loam about 8 inches thick. The subsurface layer is 
very dark gray, very friable fine sandy loam about 12 
inches thick. The subsoil is about 7 inches of dark gray 
fine sandy loam. The underlying material to a depth of 32 
inches is dark grayish brown loamy fine sand. Below this 
to a depth of 60 inches is light brownish gray and light 
gray, calcareous clay loam. In places the depth to the clay 
loam is more than 40 inches, and in a few places it is 
slightly less than 20 inches. 

Included with this soil in mapping are small areas of 
Forestburg and Shue soils. These soils make up less than 
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15 percent of most areas. Forestburg soils are intermin- 
gled with and are more sandy than the Carthage soil. The 
somewhat poorly drained Shue soils are in some of the 
swales. 

This soil is medium in fertility and moderate in content 
of organic matter. It is easy to work and takes in water 
readily. Available water capacity is moderate or high, and 
the water table is perched between depths of 2 and 4 feet 
in spring. Permeability is moderately rapid to a depth of 
32 inches and moderately slow below. The shrink-swell 
potential is moderate in the underlying clay loam. Runoff 
is slow. 

Most areas of this soil are farmed. The soil has good 
potential for crops, tame pasture and hayland, range, 
windbreaks and environmental plantings, rangeland wil- 
dlife habitat, and most recreation uses. It has fair poten- 
tial for openland wildlife habitat and fair to poor potential 
for most engineering uses. 

This soil is well suited to corn, small grain, and alfalfa. 
A severe soil blowing hazard and the periodic shortages 
of moisture common to the climate are the main concerns 
if the soil is farmed. Controlling water erosion and main- 
taining fertility and tilth are other management concerns. 
Crop residue management or stubble mulching, field 
windbreaks, and wind stripcropping help control soil 
blowing and erosion and conserve moisture. Returning 
crop residue to the soil, using grasses and legumes in the 
cropping system, and planting green manure crops help 
maintain fertility and tilth. 

Seeding this soil to suited tame pasture plants is an ef- 
fective means of controlling soil blowing. Proper stocking 
rates, rotation grazing, weed control, and applications of 
fertilizer help keep the pasture in good condition after it 
is established. 

This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. Proper location of watering sites helps obtain 
uniform grazing. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs 
grow well. Maintaining a mulch of crop residue on the 
surface helps to control soil blowing during site prepara- 
tion. Controlling weeds helps to maintain growth and 
vigor after the planting is established. 

If buildings are constructed on this soil, proper design 
of foundations and footings helps prevent structure 
damage caused by shrinking and swelling of the underly- 
ing clay loam. Artificial drainage that reduces wetness 
from the seasonal high water table also helps prevent 
structure damage. Enlarging the absorption area in septic 
tank filter fields helps to overcome the slow percolation 
rate in the underlying clay loam. Sealing the bottom and 
sides of sewage lagoons helps reduce the risk of seepage. 


Grading roads and streets to shed water and keeping 
moisture away from the subgrade reduce damage caused 
by frost action. Revegetating borrow areas and cut and 
fill areas soon after construction helps to control soil 
blowing. Capability unit IIIe-8; Sandy range site. 

CaC—Carthage fine sandy loam, 6 to 9 percent 
slopes. This deep, moderately well drained, gently rolling 
soil is on the sides of knolls and drainageways in the 
uplands. Most areas are long and narrow and range from 
10 to 120 acres in size. Slopes are short and convex. 

Typically, the surface layer is very dark gray fine 
sandy loam about 8 inches thick. The subsurface layer is 
very dark gray, very friable fine sandy loam about 12 
inches thick. The subsoil is about 7 inches of dark gray 
fine sandy loam. The underlying material to a depth of 32 
inches is dark grayish brown loamy fine sand. Below this 
to a depth of 60 inches is light brownish gray and light 
gray, calcareous clay loam. In places the depth to the clay 
loam is more than 40 inches, and in a few places it is 
slightly less than 20 inches. 

Included with this soil in mapping are small areas of 
Betts, Ethan, and Hand soils, which make up less than 15 
percent of most areas. These well drained soils are on the 
higher parts of the landscape. They contain less sand than 
the Carthage soil. 

This soil is medium in fertility and moderate in content 
of organic matter. It is easy to work and takes in water 
readily. Available water capacity is moderate or high, and 
the water table is perched between depths of 2 and 4 feet 
in spring. Permeability is moderately rapid to a depth of 
32 inches and moderately slow below. The shrink-swell 
potential is moderate in the underlying clay loam. Runoff 
is medium. 

Most areas of this soil remain in native grass and are 
used as range and hayland. The soil has good potential for 
range, tame pasture and hayland, windbreaks and en- 
vironmental plantings, rangeland wildlife habitat, and 
most recreation uses. It has fair potential for crops and 
fair to poor potential for most engineering uses. 

This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. Proper location of watering sites helps obtain 
uniform grazing. 

This soil is moderately well suited to corn, small grain, 
and alfalfa. A severe soil blowing hazard, a moderate 
water erosion hazard, and the periodic shortages of 
moisture common to the climate are the major concerns if 
the soil is farmed. Crop residue management or stubble 
mulching, field windbreaks, and wind striperopping help 
control soil blowing and erosion and conserve moisture. 
Slopes generally are too irregular for contour farming 
and terracing. Returning crop residue to the soil, using 
grasses and legumes in the cropping system, and planting 
green manure crops help maintain fertility and tilth. 
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Seeding this soil to suited tame pasture plants is an ef- 
fective means of controlling soil blowing and erosion. 
Proper stocking rates, rotation grazing, weed control, and 
applications of fertilizer help keep the pasture in good 
condition after it is established. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs 
grow well. Maintaining a mulch of crop residue on the 
surface helps control soil blowing and erosion during site 
preparation. Controlling weeds helps to maintain growth 
and vigor after the planting is established. 

If buildings are constructed on this soil, proper design 
of foundations and footings helps to prevent structure 
damage caused by shrinking and swelling of the underly- 
ing clay loam. Artificial drainage that reduces wetness 
from the seasonal high water table also helps prevent 
structure damage. Enlarging the absorption area in septic 
tank filter fields helps to overcome the slow percolation 
rate in the underlying clay loam. 

Roads and streets should be graded to shed water. 
Keeping moisture away from the subgrade helps to 
reduce the damage to roads and streets caused by frost 
action. Revegetating borrow areas soon after construction 
helps to reduce the risks of soil blowing and erosion. 
Capability unit 1Ve-8; Sandy range site. 

CbA—Carthage-Blendon fine sandy loams, 0 to 2 per- 
cent slopes. This map unit consists of deep, moderately 
well drained and well drained, nearly level soils on 
uplands. Slopes are plane to slightly concave. Individual 
areas range from 20 to 175 acres in size and are about 50 
percent Carthage soils and 35 percent Blendon soils. The 
two soiis are so closely intermingled that it was not prac- 
tical to separate them in mapping. 

Typically, the Carthage soil has a surface layer of very 
dark gray fine sandy loam about 8 inches thick. The sub- 
surface layer is very dark gray, very friable fine sandy 
loam about 12 inches thick. The subsoil is about 7 inches 
of dark gray fine sandy loam. The underlying material to 
a depth of 32 inches is dark grayish brown loamy fine 
sand. Below this to a depth of 60 inches is light brownish 
gray and light gray, ecaleareous clay loam. In places the 
depth to clay loam is slightly less than 20 inches. 

Typically, the Blendon soil has a surface layer of very 
dark gray fine sandy loam about 10 inches thick. The sub- 
soil is about 22 inches of dark grayish brown, friable or 
very friable fine sandy loam. The underlying material to a 
depth of 60 inches is brown loamy fine sand and fine 
sand. In places the underlying material between depths of 
40 and 60 inches is clay loam. 

Included with these soils in mapping are small areas of 
Elsmere, Forestburg, and Shue soils. These included soils 
make up 15 percent of some areas. The somewhat poorly 
drained Elsmere and Shue soils are in low areas. Forest- 
burg soils are intermingled with the Carthage soil in 
some areas. All of the included soils are more sandy than 
Blendon and Carthage soils. 

The Blendon and Carthage soils are medium in fertility 
and moderate in content of organic matter. They are easy 


to work and take in water readily. Available water capaci- 
ty is moderate or high, and the Carthage soil has a water 
table that is perched between depths of 2 and 4 feet in 
spring. Permeability is moderately rapid in the upper part 
of both soils and moderately slow in the underlying clay 
loam of the Carthage soil. The shrink-swell potential is 
moderate in the underlying clay loam of the Carthage 
soil. Runoff is slow. 

Most areas are farmed. These soils have good potential 
for crops, tame pasture and hayland, range, windbreaks 
and environmental plantings, rangeland wildlife habitat, 
and recreation uses. They have fair potential for openland 
wildlife habitat and fair to poor potential for most en- 
gineering uses. 

These soils are well suited to corn, small grain, and al- 
falfa. A severe soil blowing hazard and the periodic 
moisture shortages common to the climate are the main 
eoneerns if the soils are farmed. Crop residue manage- 
ment or stubble mulching, field windbreaks, and wind 
stripcropping help control soil blowing and conserve 
moisture. Returning crop residue to the soils, using 
grasses and legumes in the cropping system, and planting 
green manure crops help maintain fertility and tilth. 

Seeding this unit to suited tame pasture plants is an ef- 
fective means of controlling soil blowing. Proper stocking 
rates, rotation grazing, weed control, and applications of 
fertilizer help keep the pasture in good condition after it 
is established. 

These soils are well suited to range. The natural plant 
cover is a mixture of tall, mid, and short grasses. If the 
range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive short 
grasses. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Proper location of watering sites 
helps obtain uniform grazing. 

If buildings are constructed on these soils, proper 
design of foundations and footings helps prevent struc- 
ture damage caused by shrinking and swelling of the un- 
derlying clay loam in the Carthage soil. Measures that im- 
prove drainage also help prevent structure damage 
caused by wetness in the Carthage soil. Septic tank filter 
fields function well on the Blendon soil. Enlarging the ab- 
sorption area helps to overcome the slow percolation rate 
in the underlying clay loam of the Carthage soil. Sealing 
the bottom and sides of sewage lagoons helps reduce the 
risk of seepage. The effluent from waste disposal systems 
installed on these soils can pollute ground water. There- 
fore, each site should be carefully evaluated. 

Grading roads and streets to shed water and keeping 
moisture away from the subgrade reduce the risk of 
damage caused by frost action. Capability unit IIIe-7; 
Sandy range site. 

CbB—Carthage-Blendon fine sandy loams, 2 to 6 per- 
cent slopes. This map unit consists of deep, moderately 
well drained and well drained, undulating soils on uplands. 
Slopes are short and are convex to concave. Areas are ir- 
regularly shaped and range from 20 to 200 acres in size. 
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They are about 55 percent Carthage soils and 30 percent 
Blendon soils. The two soils are so closely intermingled 
that it was not practical to separate them in mapping. 

Typically, the Carthage soil has a surface layer of very 
dark gray fine sandy loam about 8 inches thick. The sub- 
surface layer is very dark gray, very friable fine sandy 
loam about 12 inches thick. The subsoil is about 7 inches 
of dark gray fine sandy loam. The underlying material to 
a depth of 32 inches is dark grayish brown loamy fine 
sand. Below this to a depth of 60 inches is light brownish 
gray and light gray, caleareous clay loam. In places the 
depth to clay loam is slightly less than 20 inches. 

Typically, the Blendon soil has a surface layer of very 
dark gray fine sandy loam about 10 inches thick. The sub- 
soil is about 22 inches of dark grayish brown, friable or 
very friable fine sandy loam. The underlying material to a 
depth of 60 inches is brown loamy fine sand and fine 
sand. In places the underlying material between depths of 
40 and 60 inches is clay loam. 

Included with these soils in mapping are small areas of 
Elsmere, Forestburg, and Shue soils. These included soils 
make up 15 percent of some areas. The somewhat poorly 
drained Elsmere and Shue soils are in low areas. Forest- 
burg soils are intermingled with the Carthage soil in 
some areas. All of the included soils are more sandy than 
Blendon and Carthage soils. 

The Blendon and Carthage soils are medium in fertility 
and moderate in content of organic matter. They are easy 
to work and take in water readily. Available water capaci- 
ty is moderate or high, and the Carthage soil has a water 
table that is perched between depths of 2 and 4 feet in 
spring. Permeability is moderately rapid in the upper part 
of both soils and moderately slow in the underlying clay 
loam of the Carthage soil. The shrink-swell potential is 
moderate in the underlying clay loam of the Carthage 
soil. Runoff is slow. 

Most areas are farmed. These soils have good potential 
for crops, tame pasture and hayland, range, windbreaks 
and environmental plantings, rangeland wildlife habitat, 
and most recreation uses. They have fair potential for 
openland wildlife habitat and fair to poor potential for 
most engineering uses. 

These soils are well suited to corn, small grain, and al- 
falfa. A severe soil blowing hazard and the periodic 
shortages of moisture common to the climate are the 
main concerns if these soils are farmed. Controlling water 
erosion and maintaining fertility and tilth are other 
management concerns. Crop residue management or stub- 
ble mulching, field windbreaks (fig. 6), and wind strip- 
cropping help control soil blowing and water erosion and 
conserve moisture. Returning crop residue to the soil, 
using grasses and legumes in the cropping system, and 
planting green manure crops help maintain fertility and 
tilth. 

Seeding these soils to suited tame pasture plants is an 
effective means of. controlling soil blowing. Proper 
stocking rates, rotation grazing, weed control, and applica- 
tions of fertilizer help keep the pasture in good condition 
after it is established. 


These soils are well suited to range. The natural plant 
cover is a mixture of tall, mid, and short grasses. If the 
range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive short 
grasses. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Proper location of watering sites 
helps obtain uniform grazing. 

If buildings are constructed on these soils, proper 
design of foundations and footings helps prevent struc- 
ture damage caused by shrinking and swelling of the un- 
derlying clay loam in the Carthage soil. Measures that im- 
prove drainage also help prevent structure damage 
caused by wetness in the Carthage soil. Septic tank filter 
fields function well on the Blendon soil. Enlarging the ab- 
sorption area of the septic tank filter fields helps to over- 
come the slow percolation rate in the underlying clay 
loam of the Carthage soil. Sealing the bottom and sides of 
sewage lagoons helps reduce the risk of seepage. The ef- 
fluent from waste disposal systems installed on these 
soils can pollute ground water. Therefore, each site should 
be carefully evaluated. 

Grading roads and streets to shed water and keeping 
moisture away from the subgrade help reduce the risk of 
damage caused by frost action. In areas that are 
disturbed during road construction, revegetating as soon 
as possible helps to control soil blowing. Capability unit 
IIIe-8; Sandy range site. 

DaB—Davis loam, 2 to 9 percent slopes. This deep, 
moderately well drained, gently sloping to moderately 
sloping soil is on foot slopes, alluvial fans, and high bot- 
tom land. Most areas receive some runoff from adjacent 
soils, but flooding occurs only on the lower parts of some 
areas. Individual areas are irregular in shape and range 
from 5 to 40 acres in size. Slopes are plane to concave. 
They are mostly less than 6 percent but range to 9 per- 
cent in some areas. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is about 32 inches thick. 
It is dark grayish brown, friable loam in the upper part; 
grayish brown loam in the next part; and dark grayish 
brown, calcareous clay loam in the lower part. The under- 
lying material to a depth of 60 inches is grayish brown, 
calcareous clay loam. In places the soil is calcareous at the 
surface or within 20 inches of the surface. 

This soil is high in fertility and content of organic 
matter. Available water capacity is high. Permeability is 
moderate. Runoff is medium. The shrink-swell potential is 
moderate. 

Some areas are farmed, and many areas remain in na- 
tive grass and are used for range and hay. This soil has 
good potential for crops, tame pasture and hayland, range, 
windbreaks and environmental plantings, openland and 
rangeland wildlife habitat, and most recreation uses. It 
has fair potential for most engineering uses. 

This soil is well suited to corn, small grain, and alfalfa. 
A moderate erosion hazard is the main concern if the soil 
is farmed. Conserving moisture and maintaining fertility 
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and tilth are other management concerns. Crop residue 
management or stubble mulching, contour farming, ter- 
racing, and grassed waterways help to control erosion and 
conserve moisture. Returning crop residue to the soil and 
using grasses and legumes in the cropping system help to 
maintain fertility and tilth. 

This soil is well suited to tame pasture and hayland. 
Selection of suitable pasture plants and good pasture 
management help to reduce soil and water losses. Proper 
stocking rates, rotation grazing, weed control, and applica- 
tions of fertilizer help to keep the pasture in good eondi- 
tion. 

This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. 

Windbreaks and environmental plantings are well 
suited to this soil. All climatically suited trees and shrubs 
can grow well. A year of fallow prior to planting, planting 
on the contour, and weed control help to provide the 
moisture needed to establish and maintain the trees. 

- If buildings are constructed on this soil, properly desig- 

ning foundations and footings and diverting runoff away 
from the buildings help to prevent structure damage 
caused by shrinking and swelling. This soil can be used 
for all types of waste disposal if it is protected against 
flooding. Enlarging the absorption area helps to overcome 
the moderately slow percolation rate in septic tank filter 
fields. Sewage lagoons can be located on the less sloping 
parts of the landscape. Sealing the bottom and sides of 
the lagoons helps to reduce the risk of seepage. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. Control of roadside erosion helps to con- 
trol erosion in borrow areas. Capability unit Ile-3; Silty 
range site. 

DeA—Delmont loam, 0 to 2 percent slopes. This 
somewhat excessively drained, nearly level soil is on 
upland terraces. Areas are irregularly shaped and range 
from 5 to 85 acres in size. Slopes are mostly long and 
smooth. 

Typically, the surface layer is dark gray loam about 7 
inches thick. The subsoil is about 9 inches of dark grayish 
brown, friable loam. The underlying material to a depth 
of 34 inches is grayish brown, calcareous gravelly sand. 
Below this to a depth of 60 inches is light gray, stratified 
sand and gravel. In places the depth to gravelly sand or 
sand and gravel is more than 20 inches. 

Included with this soil in mapping are small areas of 
Grat and Spottswood soils. The poorly drained Grat soils 
and moderately well drained Spottswood soils are in low 
areas. They make up 15 percent of some areas. 

This soil is low in fertility and moderate in content of 
organic matter. It is easy to work. It takes in water 
readily, but it has low available water capacity and is 


droughty. Permeability is moderate to moderately rapid 
in the subsoil and rapid in the underlying material. The 
root zone is limited by the shallowness to sand and 
gravel. Runoff is slow. 

Most areas of this soil are farmed. The soil has poor 
potential for crops, tame pasture and hayland, windbreaks 
and environmental plantings, and wildlife habitat. It has 
fair potential for range and good potential for recreation 
uses and some engineering uses. 

Conserving moisture is the main concern if this soil is 
cropped. Because of droughtiness, spring-sown small 
grain is better suited than row crops and alfalfa. Con- 
trolling soil blowing and maintaining or improving fertili- 
ty are other management concerns. Crop residue manage- 
ment or stubble mulching and wind stripcropping help to 
conserve moisture and control soil blowing. Using grasses 
and legumes in the cropping system helps to maintain 
tilth and fertility. 

The droughtiness limits forage production if this soil is 
used for tame pasture and hayland. The choice of pasture 
plants is limited to drought-resistant species, such as 
crested wheatgrass and pubescent wheatgrass. Proper 
stocking rates, rotation grazing, weed control, and applica- 
tions of fertilizer help to keep the pasture in good condi- 
tion after it is established. 

This soil is moderately well suited to range. The natural 
plant cover is mid and short grasses. Forage production is 
limited by droughtiness. If the range is overgrazed, the 
more desirable grasses lose vigor and are replaced by less 
productive plants. A planned grazing system that includes 
proper grazing use and deferred grazing maintains or im- 
proves the range condition. Proper location of watering 
sites helps to obtain uniform grazing. 

Windbreaks are not suited to this soil because the 
droughtiness limits the height and survival of the plant- 
ing. Environmental plantings, however, are suited if 
drought-resistant species are selected and the planting is 
frequently watered and otherwise given special care. 

This soil is well suited as a site for buildings, but some 
caving or sloughing can occur where shallow excavations 
are made for basements and subsurface utility lines. Sep- 
tic tank filter fields function well on this soil, but onsite 
evaluation is needed to determine the likelihood of pollut- 
ing shallow ground water. Because of excessive seepage, 
alternative sites are more practical than this soil for 
sewage lagoons, sanitary landfills, and farm ponds. 

This soil is well suited as a site for local roads and 
streets and is a fair source of sand and gravel for eon- 
struction uses. If irrigated, it takes in water readily, but 
frequent applications of water are necessary to overcome 
the low available water capacity. Capability unit IVs-1; 
Shallow to Gravel range site. 

DfB—Delmont-Talmo complex, 2 to 6 percent slopes. 
This map unit consists of somewhat excessively drained 
and excessively drained, undulating soils on upland ter- 
races. Individual areas are mostly long and narrow and 
range from 5 to 50 acres in size. They are about 65 per- 
cent Delmont soils and 20 percent Talmo soils. The 
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somewhat excessively drained Delmont soils are on the 
mid and lower parts of the landscape where slopes are 
moderately long. The Talmo soils are on the higher parts 
of the landscape where slopes are short and convex. The 
two soils are so closely intermingled that it was not prac- 
tical to separate them in mapping. 

Typically, the Delmont soil has a surface layer of dark 
gray loam about 7 inches thick. The subsoil is about 9 
inches of dark grayish brown, friable loam. The underly- 
ing material to a depth of 34 inches is grayish brown, cal- 
careous gravelly sand. Below this to a depth of 60 inches 
is light gray, stratified sand and gravel. In places the 
depth to gravelly sand or sand and gravel is more than 20 
inches. 

Typically, the Talmo soil has a surface layer of dark 
gray sandy loam about 7 inches thick. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous, loose gravelly sand over sand and gravel. 

Included with this unit in mapping are small areas of 
Grat and Spottswood soils. The poorly drained Grat soils 
and moderately well drained Spottswood soils are in low 
areas. They make up 15 percent of some areas. 

The Delmont and Talmo soils are low in fertility and 
moderate to moderately low in content of organic matter. 
They take in water readily but have low available water 
capacity and are droughty. Permeability is moderate to 
moderately rapid in the upper part of the Delmont soil 
and rapid in the underlying material. It is rapid in the 
Talmo soil. The root zone is limited because the soils are 
shallow or very shallow over sand and gravel. Runoff is 
slow. 

Many areas are farmed. These soils have poor potential 
for crops, tame pasture and hayland, windbreaks and en- 
vironmental plantings, and wildlife habitat. They have fair 
to poor potential for range and good potential for most 
recreation uses and some engineering uses. 

Controlling soil blowing and erosion and conserving 
moisture are major concerns if these soils are cropped. 
Spring-sown small grain is better suited than row crops 
and alfalfa. The Talmo soil is not suited to crops because 
it is extremely droughty. Crop residue management or 
stubble mulching and wind stripcropping help to control 
soil blowing and erosion and conserve moisture. Green 
manure crops and applications of animal manure increase 
the content of organic matter and improve the water- 
holding capacity and fertility. 

These soils are poorly suited to tame pasture and hay- 
land. The Talmo soil is not suited to tame pasture plants. 
Unless the Talmo soil can be conveniently excluded from 
seeding, it is better to seed the soils to native grasses. On 
the Delmont soil, the choice of pasture plants is limited to 
drought-resistant species, such as crested wheatgrass and 
pubescent wheatgrass, and production is limited by 
droughtiness. If a tame pasture is established, proper 
stocking rates, rotation grazing, and weed control help to 
keep the pasture in good condition. 

These soils are best suited to range. The natural plant 
cover is mainly mid and short grasses and sedges. Range 


production is limited by the droughtiness of the soils. If 
the range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive plants. If 
the range is continuously overgrazed, the plant cover is 
sparse and a considerable number of bare areas are 
evident. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. 

Windbreaks are not suited to these soils. Environmen- 
tal plantings are suited if the trees are watered 
frequently and given special care. Height seldom is 
satisfactory. 

These soils are well suited as a site for buildings, but 
some caving or sloughing can occur where shallow ex- 
cavations are made for basements and subsurface utility 
lines. Septie tank filter fields function well, but onsite 
evaluation is needed to determine the likelihood of pollut- 
ing shallow ground water. Because of excessive seepage, 
alternative sites are more practical than these soils for 
sewage lagoons, sanitary landfills, and farm ponds. 

These soils are well suited as a site for local roads and 
streets and are a fair to good source of sand and gravel 
for construction uses. Delmont soil in capability unit [Ve- 
6, Shallow to Gravel range site; Talmo soil in capability 
unit VIs-4, Very Shallow range site. 

Dg—Doger loamy fine sand. This deep, well drained, 
nearly level soil is on uplands. Areas are irregularly 
shaped and range from 10 to 60 acres in size. Slopes are 
plane to convex and are mostly less than 2 percent. 

Typically, the surface layer is dark gray loamy fine 
sand about 6 inches thick. The subsurface layer is very 
dark gray, very friable loamy fine sand about 5 inches 
thick. The next 13 inches is dark grayish brown and gray- 
ish brown, loose loamy fine sand. The underlying material 
to a depth of 28 inches is grayish brown loamy fine sand. 
Below this to a depth of 60 inches is light brownish gray 
and light gray fine sand. In places the upper 30 inches is 
fine sandy loam. 

Included with this soil in mapping are small areas of 
Carthage and Forestburg soils, which make up 15 percent 
of some areas. These soils are intermingled in an erratic 
pattern with the Doger soil. They have a contrasting loam 
layer that is 20 to 40 inches from the surface. 

This soil is low in fertility and moderately low in con- 
tent of organic matter. It is easy to work. It takes in 
water readily, but available water capacity is low. 
Permeability is rapid. Runoff is slow. 

Most areas of this soil are farmed. The soil has fair 
potential for crops, openland wildlife habitat, and recrea- 
tion uses and good potential for tame pasture and hay- 
land, range, windbreaks and environmental plantings, ran- 
geland wildlife habitat, and many engineering uses. 

This soil is moderately well suited to corn, small grain, 
and alfalfa. Controlling soil blowing and conserving 
moisture are the main concerns if the soil is cropped. 
Crop residue management or stubble mulching, minimum 
tillage, field windbreaks, and wind stripcropping help to 
control soil blowing and conserve moisture. Using grasses 
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and legumes in the cropping system and planting green 
manure crops improve fertility and the content of organie 
matter. 

Seeding this soil to suited tame pasture plants is an ef- 
fective means of controlling soil blowing. Proper stocking 
rates, rotation grazing, weed control, and applications of 
fertilizer help to keep the pasture in good condition after 
it is established. 

This soil is well suited to range. The natural plant cover 
is mainly tall'and mid grasses. Maintaining an adequate 
grass cover and ground mulch helps to control soil blow- 
ing. If the range is overgrazed, the taller, more desirable 
grasses lose vigor and are replaced by less productive 
short grasses. A planned grazing system that includes 
proper grazing use and deferred grazing maintains or im- 
proves the range condition. Proper location of watering 
sites promotes uniform grazing. 

Windbreaks and environmental plantings are well 
suited to this soil. All climatically suited trees and shrubs 
can grow well. Maintaining a good cover of crop residue 
during site preparation is needed to control soil blowing. 

This soil is well suited as a site for buildings, but cut- 
banks in shallow excavations for basements and subsur- 
face utility lines tend to cave or slough. Septic tank filter 
fields function well, but the effluent can contaminate shal- 
low ground water. Alternative sites generally are more 
practical than this soil for sewage lagoons, sanitary land- 
fills, and farm ponds because of excessive seepage. 

This soil is well suited as a site for local roads and 
streets. Revegetating borrow areas after construction 
helps to’ control soil blowing. Capability unit [Ve-9; Sandy 
range site. 

DkA—Dudley-Jerauld silt loams, 0 to 3 percent 
slopes. This map unit consists of deep, moderately well 
drained, nearly level to gently undulating soils on uplands. 
The surface is uneven because very slight mounds rise a 
few inches above intervening low areas. Individual areas 
are irregular in shape and range from 5 to 100 acres in 
size. They are about 50 percent Dudley soils and 35 per- 
cent Jerauld soils, The Dudley soils generally are on 
mounds, and the Jerauld soils are in the slightly concave, 
low areas. The two soils are so closely intermingled that 
it was not practical to separate them in mapping. 

Typically, the Dudley soil has a surface layer of dark 
gray silt loam about 7 inches thick and a subsurface layer 
of gray silt loam about 2 inches thick. The subsoil is about 
18 inches thick. It is dark grayish brown, very firm clay 
in the upper part and grayish brown, calcareous clay loam 
in the lower part. The lower part has spots and streaks of 
lime and gypsum that extend into the underlying materi- 
al. The underlying material to a depth of 60 inches is light 
brownish gray, calcareous clay loam and silty clay loam. 
In places, the depth to the claypan subsoil is more than 11 
inches and gypsum and other salts are deeper in the 
profile than is typical for Dudley soils. 

Typically, the Jerauld soil has a surface layer of gray 
silt loam about 2 inches thick. The subsoil is about 9 
inches of dark gray, firm or very firm silty clay. The 


lower part is calcareous and has spots and streaks of 
salts. The underlying material to a depth of 60 inches is 
grayish brown, light yellowish brown, and light brownish 
gray, caleareous clay loam. 

Included with these soils in mapping are small areas of 
Davison, Hoven, and Tetonka soils. These included soils 
make up about 15 percent of any one mapped area. The 
Davison soils are on the edges of the mapped areas. They 
do not have a firm claypan subsoil. The poorly drained 
Hoven and Tetonka soils are in closed depressions. 

The Dudley and Jerauld soils are medium to low in fer- 
tility and moderate in content of organic matter. Tilth is 
poor, and the Jerauld soil commonly is strongly alkaline 
within a depth of 15 inches. Available water capacity is 
high or moderate, but the claypan subsoil limits the 
growth of plant roots, water intake, and the amount of 
moisture released to plants. Permeability is slow or very 
slow. Both soils shrink and swell markedly upon drying 
and wetting. Runoff is slow, and water commonly collects 
on the Jerauld soil. 

Most areas remain in native grass and are used for 
range. The Dudley soil has fair potential for crops, tame 
pasture and hayland, and range, but the use of this map 
unit is governed by the Jerauld soil, which has poor 
potential for those uses. Both soils have poor potential for 
windbreaks and environmental plantings, wildlife habitat, 
and most recreation and engineering uses. 

These soils are best suited to range. The natural plant 
cover is mainly a mixture of mid and short grasses. Main- 
taining an adequate grass cover and ground mulch im- 
proves water intake and conserves moisture. If the range 
is overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. If the 
range is continuously overgrazed, the Jerauld soil is bare 
in many areas. A planned grazing system that includes 
proper grazing use and deferred grazing maintains or im- 
proves the range condition. Proper location of watering 
sites promotes uniform grazing. 

These soils are poorly suited to crops because the 
Jerauld soil commonly is strongly alkaline within a depth 
of 15 inches. Improving tilth and water intake are major 
concerns if the soils are cropped. Small grain and alfalfa 
are better suited than row crops. Stubble mulching, time- 
ly tillage, use of grasses and legumes in the cropping 
system, and chiseling or subsoiling help conserve 
moisture, control soil blowing, and improve fertility, tilth, 
and water intake. 

Seeding these soils to tame pasture plants generally 
results in an uneven stand because of the strong alkalini- 
ty of the Jerauld soil. Range seeding is more practical in 
areas where it is not feasible to manage the Jerauld soil 
separately. If a tame pasture is established, proper 
stocking rates, rotation grazing, weed control, and applica- 
tions of fertilizer help to keep the pasture in good condi- 
tion. 

These soils are poorly suited to trees and shrubs grown 
as windbreaks and environmental plantings. Windbreaks 
can be grown on the Dudley soil if optimum height is not 
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a critical requirement, but trees and shrubs grow and sur- 
vive very poorly on the Jerauld soil. 

If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling. The soils are 
well suited to sewage lagoons, but the clayey subsoil and 
the slow percolation rate are problems if other methods 
of waste disposal are used. Enlarging the absorption area 
and laying septic tank filter fields in beds of coarser 
material help to overcome the slow percolation rate in 
these soils. Providing all-weather service roads facilitates 
the use of these soils for sanitary landfills. 

Local roads and streets should be graded to shed 
water. Strengthening or replacing the base material helps 
to overcome the low strength of these soils for supporting 
vehicular traffic. Dudley soil in capability unit IVs-2, 
Claypan range site; Jerauld soil in capability unit VIs-1, 
Thin Claypan range site. 

DsA—Dudley-Stickney silt loams, 0 to 3 percent 
slopes. This map unit consists of deep, moderately well 
drained, nearly level to very gently sloping soils on 
uplands. Slopes are mostly plane to slightly concave. In- 
dividual areas are irregular in shape and range from 10 to 
150 acres in size. They are about 45 percent Dudley soils 
and 35 percent Stickney soils. The Dudley soils are on the 
mid and lower parts of the landscape. The Stickney soils 
generally are on the upper part of slight rises. The two 
soils are so closely intermingled that it was not practical 
to separate them in mapping. 

Typically, the Dudley soil has a surface layer of dark 
gray silt loam about 7 inches thick and a subsurface layer 
of gray silt loam about 2 inches thick. The subsoil is about 
18 inches thick. It is dark grayish brown, very firm clay 
in the upper part and grayish brown, calcareous clay loam 
in the lower part. The lower part has spots and streaks of 
lime and gypsum that extend into the underlying materi- 
al. The underlying material to a depth of 60 inches is light 
brownish gray, calcareous clay loam and silty clay loam. 

Typically, the Stickney soil has a surface layer of dark 
gray silt loam about 8 inches thick and a subsurface layer 
of gray silt loam about 3 inches thick. Next is a 2-inch 
transition layer of dark gray silty clay loam having ton- 
gues of gray silt loam. The subsoil is about 19 inches 
thick. It is gray, firm silty clay loam in the upper part; 
grayish brown silty clay loam in the next part; and light 
brownish gray, calcareous clay loam in the lower part. 
The lower part has spots and streaks of lime and gypsum 
that extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray 
and light yellowish brown, calcareous clay loam. 

Included with these soils in mapping are small areas of 
Davison, Hoven, Jerauld, and Tetonka soils. These in- 
cluded soils make up about 20 percent of any one mapped 
area. The Davison soils are on the edges of some areas. 
They do not have a firm claypan subsoil. The poorly 
drained Hoven and Tetonka soils are in closed depres- 
sions. The Jerauld soils are intermingled with the Dudley 


soil. They have a surface layer less than 5 inches thick 
and have accumulations of visible salts within a depth of 
16 inches. 

The Dudley and Stickney soils are medium in fertility 
and moderate in content of organic matter. A crust forms 
as the soils dry after hard rains. Available water capacity 
is high or moderate, but the claypan subsoil limits the 
growth of plant roots, water intake, and the amount of 
moisture released to plants. Permeability is slow or very 
slow in the Dudley soil and slow in the Stickney soil. Both 
soils shrink and swell upon drying and wetting. Runoff is 
slow, and water tends to collect on the Dudley soil. 

Most areas are farmed. These soils have fair to good 
potential for range and for tame pasture and hayland, fair 
potential for crops, and fair to poor potential for wind- 
breaks and environmental plantings. The Dudley soil has 
poor potential for wildlife habitat and most recreation 
uses, and the Stickney soil has good potential for open- 
land and rangeland wildlife habitat and most recreation 
uses. Both soils have poor potential for most engineering 
uses. 

These soils are moderately well suited to crops. Small 
grain, sorghum, and alfalfa generally are better suited 
than corn. Wetness delays planting in some years, and 
tilth deteriorates, especially if the Dudley soil is farmed 
when wet. Conserving moisture, maintaining tilth and fer- 
tility, improving water intake, and controlling soil blowing 
are concerns if these soils are farmed. Stubble mulching 
or crop residue management, minimum tillage, timely til- 
lage, and chiseling or subsoiling conserve moisture, main- 
tain tilth, and improve water intake. Returning crop 
residue to the soils, using grasses and legumes in the 
cropping system, and planting green manure crops main- 
tain fertility and maintain or improve tilth. Field wind- 
breaks and wind stripcropping help to control soil blow- 
ing. 

These soils are moderately well suited to tame pasture 
and hayland. Seeding the soils to suited tame pasture 
plants and maintaining a good grass cover and grass 
mulch improve tilth and fertility. Proper stocking rates, 
rotation grazing, weed control, and applications of fertil- 
izer help to keep the pasture in good condition after it is 
éstablished. 

These soils are well suited to range. The natural plant 
cover is mainly mid and short grasses. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. Proper location of watering sites promotes 
uniform grazing. 

The Dudley soil is poorly suited and the Stickney soil 
moderately well suited to trees and shrubs grown as 
windbreaks and environmental plantings. Tree height is 
less than optimum for windbreaks, and survival is poor if 
the windbreak is on the Dudley soil. Proper site prepara- 
tion and weed control help to establish and maintain the 
plantings. 
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If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling. The soils are 
well suited to sewage lagoons, but the clayey subsoil and 
the slow percolation rate are problems if other methods 
of waste disposal are used. Laying septic tank filter fields 
in beds of coarser material and enlarging the absorption 
area help overcome the slow percolation rate in these 
soils. Providing all-weather service roads facilitates the 
use of these soils for sanitary landfills. 

Local roads and streets should be graded to shed 
water. Strengthening or replacing the base material helps 
to overcome the low strength of these soils for supporting 
vehicular traffic. Capability unit IVs-2; Dudley soil in 
Claypan range site, Stickney soil in Clayey range site. 

DtA—Dudley-Tetonka silt loams. This map unit con- 
sists of deep, somewhat poorly drained and poorly 
drained, nearly level soils on flats and in swales on 
uplands. Some areas are long and narrow, and some are 
irregular in shape. Slopes are less than 2 percent and are 
plane to slightly concave. Individual areas range from 5 to 
60 acres in size and are about 55 percent Dudley soils and 
20 percent Tetonka soils. The somewhat poorly drained 
Dudley soils are on very slight rises only slightly above 
the poorly drained Tetonka soils. The Tetonka soils are in 
small, closed depressions throughout the unit. Both soils 
are subject to flooding by runoff from adjacent soils. The 
two soils are so closely intermingled that it was not prac- 
tical to separate them in mapping. 

Typically, the Dudley soil has a surface layer of dark 
gray silt loam about 7 inches thick and a subsurface layer 
of gray silt loam about 2 inches thick. The subsoil is about 
18 inches thick. It is dark grayish brown, very firm clay 
in the upper part and grayish brown, caleareous clay loam 
in the lower part. The lower part has spots and streaks of 
lime and gypsum that extend into the underlying materi- 
al. The underlying material to a depth of 60 inches is light 
brownish gray, calcareous clay loam and silty clay loam. 
In places, the depth to the claypan subsoil is more than 11 
inches and gypsum and other salts are deeper in the 
profile than is typical for Dudley soils. 

Typically, the Tetonka soil has a surface layer of dark 
gray silt loam about 8 inches thick and a subsurface layer 
of gray, very friable silt loam about 6 inches thick. Next 
is a transitional layer of dark gray clay loam and gray silt 
loam about 4 inches thick. The subsoil is about 24 inches 
thick. It is gray, firm clay in the upper part; grayish 
brown clay in the next part; and grayish brown clay loam 
in the lower part. The underlying material to a depth of 
60 inches is light brownish gray, calcareous clay loam. 

Included with this unit in mapping are small areas of 
Davison, Hoven, Jerauld, and Prosper soils. These soils 
make up 25 percent of some areas. The moderately well 
drained Davison and Prosper. soils are on very 
pronounced rises. They contain less sodium than the 
Dudley soil. The Hoven soils are in depressions. They con- 
tain more sodium than the Tetonka soil. The Jerauld soils 


are intermingled with the Dudley soil. They have a 
claypan subsoil within a depth of 5 inches. 

The Dudley and Tetonka soils are medium in fertility 
and moderate in content of organic matter. These soils 
have a friable surface layer, but they cannot be kept in 
good tilth if farmed when wet. Available water capacity is 
high or moderate, but the clayey subsoil limits the growth 
of plant roots, water intake, and the amount of moisture 
released to plants. Permeability is slow or very slow. 
Both soils shrink and swell upon drying and wetting. Ru- 
noff is slow and ponds on the Tetonka soil. The Tetonka 
soil has a perched water table within 5 feet of the sur- 
face. 

Most areas remain in native grass and are used for 
range and hay. These soils have good potential for range, 
fair potential for tame pasture and hayland, and poor to 
fair potential for crops. The Tetonka soil has fair poten- 
tial for wetland wildlife habitat, and if drainage is 
adequate, it has fair potential for openland wildlife 
habitat. The Dudley soil has poor potential for wildlife 
habitat. Both soils have poor potential for most recreation 
and engineering uses. 

These soils are best suited to range. The natural plant 
cover is dominantly tall and mid grasses and sedges 
because extra moisture is received as runoff from ad- 
jacent soils. Some short grasses are on the Dudley soil. 
Maintaining a good plant cover and ground mulch im- 
proves water intake. If the range is overgrazed, the 
taller, more desirable grasses lose vigor and are replaced 
by less productive short grasses and weeds. A planned 
grazing system that includes proper grazing use and 
deferment of grazing when the soils are wet maintains or 
improves the range condition. 

These soils are poorly suited to crops unless drainage is 
improved. Wetness from flooding and from the water 
table of the Tetonka soil delays planting in spring. Late- 
planted forage crops are better suited than spring-sown 
small grain unless drainage is improved on the Tetonka 
soil. In wet years the undrained areas of Tetonka soil 
commonly cannot be farmed, but this soil is well suited to 
crops if drainage is adequate or has been improved. Main- 
taining tilth and improving water intake on the Dudley 
soil also are major concerns if the soils are cropped. Crop 
residue management or stubble mulching, grasses and 
legumes in the cropping system, and chiseling or subsoil- 
ing maintain fertility and tilth and improve water intake. 

These soils are moderately well suited to tame pasture 
and hayland, especially if drainage has been improved on 
the Tetonka soil. Planting pasture plants best suited to 
the soils and maintaining a good plant cover improve 
water intake. Proper stocking rates, rotation grazing, 
avoidance of grazing when the soils are wet, and weed 
control help to keep the pasture in good condition. 

Windbreaks and environmental plantings are poorly 
suited to these soils. Windbreaks can be planted on the 
Dudley soil if optimum tree height is not required. The 
Tetonka soil commonly is too wet for use of machinery 
during the tree-planting season unless drainage is im- 
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proved. Environmental plantings can be made if the trees 
and shrubs are selected for the conditions at the site and 
the planting is given special care. 

Buildings can be constructed on these soils if they are 
protected against flooding and the foundations and 
footings are designed to prevent strueture damage caused 
by shrinking and swelling. Sewage lagoons are a satisfac- 
tory method of waste disposal. Septic tank filter fields 
can be located on the Dudley soil if they are protected 
against flooding and the absorption area is enlarged to 
overcome the slow percolation rate. Because of wetness, 
alternative sites are generally more practical than these 
soils for sanitary landfills. 

Roads and streets should be graded above expected 
flood levels, and base material should be hauled in to 
overcome the low strength of these soils for supporting 
vehicular traffic. Dudley soil in capability unit IVs-2, 
Claypan range site; Tetonka soil in capability unit [Vw-l, 
Closed Depression range site. 

Du—Durrstein silt loam. This deep, poorly drained, 
nearly level soil is on bottom land along upland 
drainageways. It is subject to flooding. Individual areas 
range from 400 feet to a half mile in width and are as 
much as several miles long. Slopes are less than 2 per- 
cent. The surface is uneven because many small mounds 
rise a few inches above intervening low spots. 

Typically, the surface layer is gray silt loam about 4 
inches thick. The subsoil is about 16 inches of very firm 
or firm clay. It is dark gray in the upper part and grayish 
brown in the lower part. It is calcareous at a depth of 10 
inches and has spots of salts and lime that extend into the 
underlying material. The underlying material to a depth 
of 60 inches is light brownish gray and light gray, calcare- 
ous clay loam. In places the underlying material contains 
sand and gravel within a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Egas and Grat soils, which make up less than 15 percent 
of any one mapped area. These soils are in low areas. 
They contain less sodium than the Durrstein soil. 

This soil is low in fertility and moderate in content of 
organic matter. Availability of plant nutrients is affected 
by the shallowness to salts. Tilth is poor, and the soil is 
difficult to work when wet. Available water capacity is 
moderate, but the claypan subsoil limits the growth of 
plant roots, water intake, and the amount of moisture 
released to plants. Permeability is slow or very slow. The 
soil shrinks and swells upon drying and wetting. The 
seasonal high water table fluctuates between depths of 1 
foot and 6 feet in most years. Runoff is slow. 

Most areas remain in native grass-and are used for 
range or hay. This soil has good potential for range and 
fair potential for rangeland wildlife habitat. It has poor 
potential for crops, tame pasture and hayland, windbreaks 
and environmental plantings, recreation uses, and most 
engineering uses. _ 

This soil is best suited to range. The natural plant 
cover is mainly salt-tolerant, tall and mid grasses. If the 
range is overgrazed, the taller, more desirable grasses 


lose vigor and are replaced by less productive short 
grasses. Continuous overgrazing generally results in a 
plant community dominated by saltgrass and weeds and 
in some bare areas. A planned grazing system that in- 
cludes proper grazing use and avoidance of grazing when 
the soil is wet maintains or improves the range condition. 
Proper location of watering sites promotes uniform graz- 
ing. Range seeding helps to restore range that is in poor 
condition. 

This soil is not suited to crops because of low fertility, 
a high salt content, poor tilth, and wetness. Cultivated 
areas and other disturbed areas can be seeded to tame 
pasture plants and hay, but the choice of pasture plants is 
limited to tall wheatgrass and western wheatgrass. 

Windbreaks are not suited to this soil. Environmental 
plantings are suited if they are given special care and the 
trees and shrubs that can tolerate salinity and wetness 
are selected. 

Buildings generally should not be constructed on this 
soil unless they are protected against flooding and the 
water table is lowered. Proper design of foundations and 
footings helps to prevent damage caused by shrinking and 
swelling. Sewage lagoons can be constructed on this soil if 
they are protected against flooding, but alternative sites 
are more feasible than this soil for other methods of 
waste disposal. 

Roads and streets should be graded above expected 
flood levels, and the base material should be replaced or 
strengthened to overcome the low strength of this soil for 
supporting vehicular traffic. Capability unit VIw-4; Saline 
Lowland range site. 

Eg—Egas silty clay loam. This deep, poorly drained, 
nearly level soil is on bottom land along upland 
drainageways. It is subject to flooding in most years. In- 
dividual areas range from 400 feet to half mile in width 
and are as much as several miles long. Slopes are less 
than 2 percent and are plane to concave. 

Typically, the surface layer is dark gray silty clay loam 
about 3 inches thick. Next is a transitional layer of gray, 
very firm silty clay about 15 inches thick. It is calcareous 
and has spots and streaks of salts and lime that extend 
into the underlying material. The underlying material to a 
depth of 46 inches is gray, calcareous silty clay loam. 
Below this to a depth of 60 inches is light gray, calcareous 
clay loam. In places the lower part of the underlying 
material is sand and gravel. 

Included with this soil in mapping are small areas of 
Durrstein and Grat soils. These soils make up less than 15 
percent of any one mapped area. The Durrstein soils are 
on slight rises. They contain more sodium than the Egas 
soil. The Grat soils are intermingled with the Egas soil. 
They contain less salts than the Egas soil and are 20 to 40 
inches deep over sand and gravel. 

This soil is low in fertility and moderate in content of 
organic matter. Availability of plant nutrients is affected 
by the shallowness to salts. Available water capacity is 
moderate, and permeability is slow. The soil shrinks and 
swells upon drying and wetting. Runoff is slow. The 
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seasonal high water table fluctuates between depths of 1 
foot and 5 feet in most years. 

Most areas remain in native grass and are used for 
range or hay. This soil has good potential for range and 
fair potential for rangeland wildlife habitat. It has poor 
potential for crops, tame pasture and hayland, windbreaks 
and environmental plantings, recreation uses, and most 
engineering uses. 

This soil is best suited to range. The natural plant 
cover is mainly salt-tolerant, tall and mid grasses. If the 
range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive short 
grasses. Continuous overgrazing results in a plant com- 
munity dominated by saltgrass and weeds. A planned 
grazing system that includes proper grazing use and 
avoidance of grazing when the soil is excessively wet 
maintains or improves the range condition. Proper loca- 
tion of watering sites promotes uniform grazing. Range 
seeding helps restore range that is in poor condition. 

This soil is not suited to crops because of low fertility, 
a high salt content, and wetness. Cultivated areas and 
other disturbed areas can be seeded to tame pasture 
plants or hay, but the choice of pasture plants is limited 
to salt-tolerant species, such as tall wheatgrass and 
western wheatgrass. 

Windbreaks are not suited to this soil. Environmental 
plantings are suited if they are given special care and the 
trees and shrubs that can tolerate salinity and wetness 
are selected. 

Generally, locating buildings on other soils is more 
practical than protecting buildings on this soil against 
flooding and overcoming the shrink-swell potential and 
the wetness from the water table. Sewage lagoons can be 
located on this soil if they are protected against flooding, 
but other methods of waste disposal are not practical 
because of the high water table and the flooding. 

Roads and streets should be graded above expected 
flood levels, and the base material should be strengthened 
or replaced to overcome the low strength of this soil for 
supporting vehicular traffic. Capability unit VIw-4; Saline 
Lowland range site. 

Em—Elsmere loamy fine sand, loamy substratum. 
This deep, somewhat poorly drained, nearly level soil is in 
basins or low areas on uplands and terraces. Individual 
areas are irregular in shape and range from 20 to 125 
acres in size. Slopes are less than 2 percent and are plane 
to slightly concave. 

Typically, the surface layer is dark gray loamy fine 
sand about 8 inches thick. The subsurface layer is dark 
gray, very friable loamy fine sand about 10 inches thick. 
Next is a transitional layer of dark grayish brown loamy 
fine sand about 6 inches thick. The underlying material to 
a depth of 44 inches is grayish brown fine sand. Below 
this to a depth of 60 inches is dark grayish brown, cal- 
careous clay loam. In places the clay loam is at a depth of 
slightly less than 40 inches. 

Included with this soil in mapping are small areas of 
Carthage, Forestburg, and Loup soils. These soils make 


up 15 percent of some areas. The moderately well drained 
Carthage and Forestburg soils are on slight rises. They 
have contrasting loamy underlying material that is 20 to 
40 inches below the surface. Also, the Carthage soils are 
less sandy than the Elsmere soil. The poorly drained 
Loup soils are on some of the lowest parts of the land- 
scape. 

This soil is low in fertility and moderately low in con- 
tent of organic matter. It is easy to work and takes in 
water readily. Available water capacity is moderate. The 
upper part of the soil dries rapidly, and the soil tends to 
be too droughty for shallow-rooted crops. Deep-rooted 
crops, however, benefit from the water table, which fluc- 
tuates between depths of 2 and 5 feet. Permeability is 
rapid to a depth of 40 inches or more and moderately 
slow in the underlying clay loam. The shrink-swell poten- 
tial is moderate in the underlying clay loam. Runoff is 
slow. 

Most areas of this soil are farmed. The soil has fair 
potential for crops, openland and rangeland wildlife 
habitat, and recreation uses; good potential for range, 
tame pasture and hayland, and windbreaks and environ- 
mental plantings; and poor potential for most engineering 
uses. 

This soil is well suited to deep-rooted crops, such as 
corn and alfalfa, but the soil blowing hazard is severe. 
The high water table adversely affects crops in some wet 
years, but in most years the moisture from the water 
table is beneficial. Controlling soil blowing, conserving 
moisture, and improving fertility and tilth are the main 
concerns if the soil is cropped. Crop residue management 
or stubble mulching, minimum tillage, field windbreaks, 
and wind stripcropping help control soil blowing and con- 
serve moisture. Returning crop residue to the soil, using 
grasses and legumes in the cropping system, planting 
green manure crops, and applying animal manure improve 
fertility and tilth. 

Seeding this soil to tame pasture plants is an effective 
means of controlling soil blowing. Proper stocking rates, 
rotation grazing, weed control, and applications of fertil- 
izer help to keep the pasture in good condition after it is 
established. 

This soil is well suited to range. The natural plant cover 
is mainly tall grasses. Maintaining a good grass cover and 
ground mulch helps contro! soil blowing and conserves 
moisture. If the range is overgrazed, the taller, more 
productive grasses lose vigor and are replaced by less 
productive plants. Continuous overgrazing results in bare 
ground and soil blowing. A planned grazing system that 
includes proper grazing use and deferred grazing main- 
tains or improves the range condition. Proper location of 
watering sites promotes uniform grazing. 

This soil is well suited to trees and shrubs grown as 
windbreaks and environmental plantings. Suitable species 
of trees that have high moisture requirements and can 
tolerate a high water table grow well on this soil. Main- 
taining a cover of crop residue on the surface during site 
preparation helps control soil blowing. Weed control con- 
serves moisture for the newly planted trees. 
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Measures that improve drainage generally are needed 
if buildings are constructed on this soil. Proper design of 
foundations and footings helps prevent structure damage 
caused by shrinking and swelling of the underlying clay 
loam. Sewage lagoons can be constructed on this soil if 
the bottom and sides are adequately sealed to prevent 
seepage and the possible pollution of shallow ground 
water. Other types of waste disposal are not suited 
because of the high water table. 

Local roads and streets should be graded well above 
the potential levels of surface water. Keeping moisture 
away from the subgrade helps prevent road damage 
caused by frost action. Capability unit IVe-10; Subir- 
rigated range site. 

EnA—Enet loam, 0 to 2 percent slopes. This deep, 
well drained, nearly level soil is on upland terraces. Areas 
are irregularly shaped and range from 10 to 130 acres in 
size. Slopes are long and smooth and are plane to slightly 
convex. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is about 18 inches thick. 
It is dark grayish brown, friable loam in the upper part; 
grayish brown loam in the next part; and dark brown 
sandy loam in the lower part. The underlying material to 
a depth of 60 inches is yellowish brown, brown, and light 
brownish gray, calcareous gravelly sand. In places sand 
and gravel are at a depth of slightly less than 20 inches. 

Included with this soil in mapping are small areas of 
Grat and Spottswood soils, which make up 15 percent of 
some areas. The poorly drained Grat soils and moderately 
well drained Spottswood soils are on the lower parts of 
the landscape. They have a seasonal high water table. 

This soil is medium in fertility, is moderate in content 
of organic matter, and is easy to work. Available water 
capacity is moderate, and the soil is somewhat droughty. 
Permeability is moderate in the subsoil and rapid in the 
underlying material. Runoff is slow. 

Most areas of this soil are farmed. The soil has good 
potential for range, rangeland wildlife habitat, recreation, 
and most engineering uses. It has fair potential for crops, 
tame pasture and hayland, and openland wildlife habitat 
and poor potential for windbreaks and environmental 
plantings. If water is available, it has good potential for 
irrigation. 

This soil is moderately well suited to crops. Small grain 
is better suited than a late-maturing crop, such as corn, 
because of the droughtiness. Conserving moisture is the 
main concern if the soil is cropped. Crop residue manage- 
ment or stubble mulching, minimum tillage, and wind 
stripcropping help to conserve moisture and control soil 
blowing. Returning crop residue to the soil and using 
grasses and legumes in the cropping system help to main- 
tain fertility and tilth. 

This soil is moderately well suited to tame pasture and 
hayland. Forage production is affected in dry years by 
the droughtiness. Proper stocking rates, rotation grazing, 
weed control, and applications of fertilizer help to keep 
the pasture in good condition after it is established. 


This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. Maintaining a 
good grass cover and ground mulch helps to conserve 
moisture and control soil blowing. If the range is over- 
grazed, the taller, more desirable grasses lose vigor and 
are replaced by less productive short grasses. A planned 
grazing system that includes proper grazing use and 
deferred grazing maintains or improves the range condi- 
tion. Proper location of watering sites promotes uniform 
grazing. 

Trees and shrubs grown as windbreaks and environ- 
mental plantings are poorly suited to this soil. Some trees 
and shrubs can be planted for those purposes, but op- 
timum survival and growth should not be expected. 
Proper site preparation and weed control conserve 
moisture needed by the trees. 

This soil is well suited as a site for buildings, but cut- 
banks tend to cave in excavations made for basements 
and subsurface utility lines. Septic tank filter fields func- 
tion well, but each site should be evaluated because the 
effluent can pollute shallow ground water. Sealing the 
bottom and sides of sewage lagoons reduces the risk of 
seepage. Generally, the seepage cannot be controlled if 
the soil is used for sanitary landfills. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. This soil is a fair to good source of sand 
and gravel for construction uses. Capability unit IIIs-2; 
Silty range site. 

EnB—Enet loam, 2 to 6 percent slopes. This deep, 
well drained, undulating soil is on upland terraces. Areas 
are irregularly shaped and range from 5 to 75 acres in 
size. Slopes are plane to convex and generally are short 
and irregular on the higher parts of the landscape. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is about 18 inches thick. 
It is dark grayish brown, friable loam in the upper part; 
grayish brown loam in the next part; and dark brown 
sandy loam in the lower part. The underlying material to 
a depth of 60 inches is yellowish brown, brown, and light 
brownish gray, caleareous gravelly sand. In some places 
on the higher parts of the landscape, sand and gravel are 
at a depth of slightly less than 20 inches. 

Included with this soil in mapping are small areas of 
Grat and Spottswood soils, which make up about 10 per- 
cent of any one mapped area. The poorly drained Grat 
soils and moderately well drained Spottswood soils are in 
swales and low areas. They have a seasonal high water 
table and are wetter than the Enet soil. 

This soil is medium in fertility, is moderate in content 
of organic matter, and is easy to work. Available water 
capacity is moderate, and the soil is somewhat droughty. 
Permeability is moderate in the subsoil and rapid in the 
underlying material. Runoff is medium. 

Most areas of this soil are farmed. The soil has good 
potential for range, rangeland wildlife habitat, and most 
recreation and engineering uses. It has fair potential for 
erops, tame pasture and hayland, and openland wildlife 
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habitat and poor potential for windbreaks and environ- 
mental plantings. 

This soil is moderately well suited to crops. Small grain 
is better suited than a late-maturing crop, such as corn, 
because of the droughtiness. Conserving moisture and 
controlling erosion are the main concerns if the soil is 
cropped. Crop residue management or stubble mulching, 
minimum tillage, and grassed waterways help to conserve 
moisture and control erosion and soil blowing. Contour 
farming also helps to control erosion where slopes are not 
too irregular. Wind stripcropping also helps to control soil 
blowing. Returning crop residue to the soil and using 
grasses and legumes in the cropping system help to main- 
tain fertility and tilth. 

Seeding this soil to suited tame pasture plants helps to 
control erosion and soil blowing. Proper stocking rates, 
rotation grazing, weed control, and applications of fertil- 
izer help to keep the pasture in good condition after it is 
established. 

This soil is well suited to range. The natural plant eover 
is a mixture of tall, mid, and short grasses. Maintaining a 
good grass cover and ground mulch helps to conserve 
moisture and control erosion and soil blowing. If the 
range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less preductive short 
grasses. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Proper location of watering sites 
promotes uniform grazing. 

This soil is poorly suited to windbreaks and environ- 
mental plantings because of the droughtiness. Some trees 
and shrubs can be planted for those purposes if optimum 
survival and growth are not required. Planting the trees 
on the contour and controlling weeds conserve moisture 
needed for tree growth. 

This soil is well suited as a site for buildings, but cut- 
banks tend to cave in excavations made for basements 
and subsurface utility lines. Septic tank filter fields func- 
tion well, but there is some danger of polluting shallow 
ground water. Sealing the bottom and sides of sewage 
lagoons reduces the risk of seepage. Generally, the 
seepage cannot be controlled if the soil is used for sanita- 
ry landfills. 

Roads and streets should be graded to shed water. 
Strengthening the base material increases the ability of 
this soil to support vehicular traffic. The soil is a fair to 
good source of sand and gravel for construction uses. 
Capability unit IIIe-6; Silty range site. 

FoA—Forestburg loamy fine sand, 0 to 3 percent 
slopes. This deep, moderately well drained, nearly level to 
gently undulating soil is on uplands. Areas are irregularly 
shaped and range from 5 to 90 acres in size. Slopes are 
slightly concave to convex. 

Typically, the surface layer is dark gray loamy fine 
sand about 6 inches thick. The subsurface layer is dark 
grayish brown, very friable loamy fine sand about 13 
inches thick. Next is a transitional layer of brown loamy 
sand about 6 inches thick. The underlying material to a 


depth of 29 inches is pale brown sandy loam. Below this is 
about 21 inches of light gray, calcareous loam over 10 
inches or more of light gray, caleareous silt loam and very 
fine sand. In places loamy fine sand or loamy sand ex- 
tends to a depth of 40 to 60 inches or more. 

Included with this soil in mapping are small areas of 
Carthage and Shue soils. These soils make up less than 15 
percent of any one mapped area. The Carthage soils are 
intermingled with the Forestburg soil in some areas. 
They contain less sand. The somewhat poorly drained 
Shue soils are on the low parts of the landscape. 

This soil is low in fertility, is moderately low in content 
of organic matter, and is easy to work. Available water 
capacity is moderate, and the water table is perched 
between depths of 2 and 4 feet early in the growing 
season. Permeability is rapid in the upper part of the soil 
and moderately slow in the underlying material. The 
shrink-swell potential is moderate in the underlying 
material. Runoff is slow. 

Most areas of this soi] are farmed. The soil has good 
potential for tame pasture and hayland, range, wind- 
breaks and environmental plantings, and rangeland wil- 
dlife habitat. It has fair potential for crops and recreation 
uses and fair to poor potential for most engineering uses. 

This soil is moderately well suited to crops. It tends to 
be too droughty for shallow-rooted crops, but deep-rooted 
crops, such as corn and alfalfa, grow well. Controlling soil 
blowing, conserving moisture, and improving fertility and 
the content of organic matter are the major concerns if 
the soil is farmed. Crop residue management or stubble 
mulching, minimum tillage, field windbreaks, and wind 
striperopping help to control soil blowing and conserve 
moisture. Returning crop residue to the soil, using 
grasses and legumes in the cropping system, planting 
green manure crops, and applying animal manure improve 
fertility, tilth, and the content of organic matter. 

Seeding this soil to suited tame pasture plants is an ef- 
fective means of controlling soil blowing. The soil tends to 
be too droughty for shallow-rooted grasses, but deep- 
rooted grasses grow well. Maintaining a mulch of crop 
residue during seedbed preparation helps to control soil 
blowing. Proper stocking rates, rotation grazing, weed 
control, and applications of fertilizer help to keep the 
pasture in good condition after it is established. 

This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. Maintaining 
an adequate grass cover and ground mulch helps to con- 
trol soil blowing and conserves moisture. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. Soil 
blowing is a problem in places where livestock concen- 
trate or where the range has been continuously over- 
grazed. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Range seeding helps to restore range 
that is in poor condition. Proper location of watering sites 
promotes uniform grazing. 
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This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs 
grow well, but survival of new plantings is poor in dry 
years. Maintaining a mulch of crop residue on the surface 
helps to control soil blowing during site preparation. 
Weed control conserves moisture needed for tree growth 
and survival. 

If buildings are constructed on this soil, proper design 
of foundations and footings helps to prevent structure 
damage caused by shrinking and swelling of the underly- 
ing material. Measures that improve drainage at the 
building site help to prevent structure damage caused by 
the perched water table during spring. The seasonal high 
water table interferes with the functioning of septic tank 
filter fields and sanitary landfills. Sewage lagoons can be 
located on this soil if the bottom and sides of the lagoons 
are sealed to reduce the risk of seepage. 

If roads and streets are built on this soil, keeping 
moisture away from the subgrade reduces damage caused 
by frost action. Strengthening the base material helps to 
overcome the low strength of this soil for supporting 
vehicular traffic. Capability unit [Ve-9; Sandy range site. 

FoB—Forestburg loamy fine sand, 3 to 6 percent 
slopes. This deep, moderately well drained, undulating 
soil is on uplands. Areas are irregularly shaped and range 
from 5 to 50 acres in size. Slopes are short. Most are con- 
vex, but some are concave. 

Typically, the surface layer is dark gray loamy fine 
sand about 6 inches thick. The subsurface layer is dark 
grayish brown, very friable loamy fine sand about 13 
inches thick. Next is a transitional layer of brown loamy 
sand about 6 inches thick. The underlying material to a 
depth of 29 inches is pale brown sandy loam. Below this is 
about 21 inches of light gray, calcareous loam over 10 
inches or more of light gray, calcareous silt loam and very 
fine sand. In places loamy fine sand or loamy sand ex- 
tends to a depth of 40 to 60 inches or more. 

Included with this soil in mapping are small areas of 
Carthage and Shue soils. These soils make up less than 15 
percent of any one mapped area. The Carthage soils are 
intermingled with the Forestburg soil in some areas. 
They contain less sand. The somewhat poorly drained 
Shue soils are in swales and low areas. 

This soil is low in fertility, is moderately low in content 
of organic matter, and is easy to work. Available water 
capacity is moderate, and the water table is perched 
between depths of 2 and 4 feet early in the growing 
season. Permeability is rapid in the upper part of the soil 
and moderately slow in the underlying material. The 
shrink-swell potential is moderate in the underlying 
material. Runoff is slow. 

Most areas of this soil are farmed. The soil has good 
potential for tame pasture and hayland, range, wind- 
breaks and environmental plantings, and rangeland wil- 
dlife habitat. It has fair potential for crops and recreation 
uses and fair to poor potential for most engineering uses. 

This soil is moderately well suited to crops. It tends to 
be too droughty for shallow-rooted crops, but deep-rooted 


crops, such as corn and alfalfa, grow well. Controlling the 
severe soil blowing hazard, conserving moisture, and im- 
proving fertility and the content of organic matter are 
the major concerns if the soil is farmed. Crop residue 
management or stubble mulching, minimum tillage, field 
windbreaks, and wind stripcropping help to control soil 
blowing and erosion and conserve moisture. Returning 
crop residue to the soil, using grasses and legumes in the 
cropping system, planting green manure crops, and apply- 
ing animal manure improve fertility and the content of 
organic matter. 

Seeding this soil to suited tame pasture plants is an ef- 
fective means of controlling soil blowing. The soil tends to 
be too droughty for shallow-rooted grasses, but deep- 
rooted pasture plants grow well. Maintaining a mulch of 
crop residue during seedbed preparation helps to control 
soil blowing. Proper stocking rates, rotation grazing, weed 
control, and applications of fertilizer help to keep the 
pasture in good condition after it is established. 

This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. Maintaining 
an adequate grass cover and ground mulch helps to con- 
trol soil blowing and conserves moisture. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. Soil 
blowing is a problem in places where livestock concen- 
trate or where the range is continuously overgrazed. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. Range seeding helps to restore range that is in 
poor condition. Proper location of watering sites promotes 
uniform grazing. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs 
grow well, but survival of new plantings is poor in dry 
years. Maintaining a mulch of crop residue on the surface 
helps to control soil blowing during site preparation. 
Weed control conserves moisture needed for tree growth 
and survival. 

If buildings are constructed on. this soil, proper design 
of foundations and footings helps to prevent structure 
damage caused by shrinking and swelling of the underly- 
ing material. Measures that improve drainage at the 
building site help to prevent structure damage caused by 
the perched water table during spring. The seasonal high 
water table interferes with the functioning of septic tank 
filter fields and sanitary landfills. Sewage lagoons can be 
located on this soil if the bottom and sides of the lagoon 
are sealed to reduce the risk of seepage. 

If roads and streets are built on this soil, keeping 
moisture away from the subgrade reduces damage caused 
by frost action. Strengthening the base material helps to 
overcome the low strength of this soil for supporting 
vehicular traffic. Capability unit [Ve-9; Sandy range site. 

FrA—Forestburg-Doger loamy fine sands, 0 to 3 per- 
cent slopes. This map unit consists of deep, moderately 
well drained and well drained, nearly level to gently un- 
dulating soils on uplands. Slopes are slightly concave to 
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convex. Individual areas are irregular in shape and range 
from 5 to 50 acres in size. They are about 45 percent 
Forestburg soils and 35 percent Doger soils. The two soils 
are in similar positions on the landscape and are so close- 
ly intermingled that it was not practical to separate them 
in mapping. 

Typically, the Forestburg soil has a surface layer of 
dark gray loamy fine sand about 6 inches thick. The sub- 
surface layer is dark grayish brown, very friable loamy 
fine sand about 13 inches thick. Next is a transitional 
layer of brown loamy sand about 6 inches thick. The un- 
derlying material to a depth of 29 inches is pale brown 
sandy loam. Below this is about 21 inches of light gray, 
caleareous loam over 10 inches or more of light gray, cal- 
careous silt loam and very fine sand. 

Typically, the Doger soil has a surface layer of dark 
gray loamy fine sand about 6 inches thick and a subsur- 
face layer of very dark gray, very friable loamy fine sand 
about 5 inches thick. Next are transitional layers of dark 
grayish brown and grayish brown, loose loamy fine sand 
about 13 inches thick. The underlying material to a depth 
of 28 inches is grayish brown loamy fine sand. Below this 
to a depth of 60 inches is light brownish gray and light 
gray fine sand. 

Included with this unit in mapping are small areas of 
Blendon, Carthage, and Shue soils. These soils make up 20 
percent of some areas. The Blendon and Carthage soils 
are intermingled with the Forestburg and Doger soils. 
They are less sandy. The somewhat poorly drained Shue 
soils are in low areas. 

The Forestburg and Doger soils are low in fertility and 
moderately low in content of organic matter. Available 
water capacity is moderate in the Forestburg soil and low 
in the Doger soil. The droughtiness of these soils is offset 
somewhat because the Forestburg soil has a water table 
that is perched between depths of 2 and 4 feet early in 
the growing season. Permeability is rapid in the upper 
part of the Forestburg soil and moderately slow in the 
underlying material. It is rapid in the Doger soil. The 
shrink-swell potential is moderate in the underlying 
material of the Forestburg soil. Runoff is slow. 

Most areas of these soils are farmed. The soils have 
good potential for tame pasture and hayland, range, wind- 
breaks and environmental plantings, and rangeland wil- 
dlife habitat. They have fair potential for recreation uses 
and fair to poor potential for crops. The Doger soil has 
good potential and the Forestburg soil fair to poor poten- 
tial for most engineering uses. 

These soils are moderately well suited to crops. They 
tend to be too droughty for shallow-rooted crops, but 
deep-rooted crops, such as corn and alfalfa, grow well, 
especially on the Forestburg soil. Controlling the severe 
soil blowing hazard, conserving moisture, and improving 
fertility and the content of organic matter are the major 
concerns if the soils are cropped. Crop residue manage- 
ment or stubble mulching, minimum tillage, field wind- 
breaks, and wind stripcropping help to control soil blow- 
ing and conserve moisture. Returning crop residue to the 


soils, using grasses and legumes in the cropping system, 
planting green manure crops, and applying animal manure 
improve fertility and the content of organic matter. 

Seeding these soils to suited tame pasture plants is an 
effective means of controlling soil blowing. The soils tend 
to be too droughty for shallow-rooted grasses, but deep- 
rooted pasture plants grow well. Maintaining a mulch of 
crop residue during seedbed preparation helps to control 
soil blowing. Proper stocking rates, rotation grazing, weed 
control, and applications of fertilizer help to keep the 
pasture in good condition after it is established. 

These soils are well suited to range. The natural plant 
cover is a mixture of tall, mid, and short grasses. Main- 
taining an adequate grass cover and ground mulch helps 
to control soil blowing. If the range is overgrazed, the 
taller, more desirable grasses lose vigor and are replaced 
by less productive short grasses. Soil blowing is a 
problem where livestock concentrate or where the range 
is continuously overgrazed. A planned grazing system 
that includes proper grazing use and deferred grazing 
maintains or improves the range condition. Proper loea- 
tion of watering sites promotes uniform grazing. Range 
seeding helps to restore range that is in poor condition. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
grow well, but survival of new plantings is poor in dry 
years. Maintaining a mulch of crop residue on the surface 
helps to control soil blowing during site preparation. 
Weed control conserves moisture needed for tree growth 
and survival. 

If buildings are constructed on the Forestburg soil, 
proper design of foundations and footings helps to 
prevent structure damage caused by shrinking and 
swelling of the underlying material or by wetness from 
the seasonal high water table. Septic tank filter fields can 
be located on the Doger soil, but the wetness from the 
water table and the slow percolation rate of the underly- 
ing material are difficult to overcome in the Forestburg 
soil. Sewage lagoons can be located on the Forestburg soil 
if the bottom and sides of the lagoons are sealed to 
reduce the risk of seepage. 

If roads and streets are built on the Forestburg soil, 
the base material should be strengthened to support 
vehicular traffic. Also, keeping moisture away from the 
subgrade reduces the likelihood of damage caused by 
frost action. Capability unit [Ve-9; Sandy range site. 

FrB—Forestburg-Doger loamy fine sands, 3 to 6 per- 
cent slopes. This map unit consists of deep, moderately 
well drained and well drained, undulating soils on uplands. 
Slopes are short. Most are convex, but some are concave. 
Individual areas are irregular in shape and range from 5 
to 40 acres in size. They are about 50 percent Forestburg 
soils and 30 percent Doger soils. The two soils are in 
similar positions on the landscape and are so closely in- 
termingled that it was not practical to separate them in 
mapping. 

Typically, the Forestburg soil has a surface layer of 
dark gray loamy fine sand about 6 inches thick. The sub- 
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surface layer.is dark grayish brown, very friable loamy 
fine sand about 13 inches thick. Next is a transitional 
layer of brown loamy sand about 6 inches thick. The un- 
derlying material to a depth of 29 inches is pale brown 
sandy loam. Below this is about 21 inches of light gray, 
caleareous loam over 10 inches or more of light gray, cal- 
careous silt loam and very fine sand. 

Typically, the Doger soil has a surface layer of dark 
gray loamy fine sand about 6 inches thick and a subsur- 
face layer of very dark gray, very friable loamy fine sand 
about 5 inches thick. Next are transitional layers of dark 
grayish brown and grayish brown, loose loamy fine sand 
about 13 inches thick. The underlying material to a depth 
of 28 inches is grayish brown loamy fine sand. Below this 
to a depth of 60 inches is light brownish gray and light 
gray fine sand. 

Included with this unit in mapping are small areas of 
Blendon, Carthage, and Shue soils. These soils make up 20 
percent of some areas, The Blendon and Carthage soils 
are on rises. They are less sandy than the Doger and 
Forestburg soils. The somewhat poorly drained Shue soils 
are in low areas. 

The Forestburg and Doger soils are low in fertility and 
moderately low in content of organic matter. Available 
water capacity is moderate in the Forestburg soil and low 
in the Doger soil. The droughtiness of these soils is offset 
somewhat because the Forestburg soil has a water table 
that is perched between depths of 2 and 4 feet early in 
the growing season. Permeability is rapid in the upper 
part of the Forestburg soil and moderately slow in the 
underlying material. It is rapid in the Doger soil. The 
shrink-swell potential is moderate in the underlying 
material of the Forestburg soil. Runoff is slow. 

Most areas of these soils are farmed. The soils have 
good potential for tame pasture and hayland, range, wind- 
breaks and environmental plantings, and rangeland wil- 
dlife habitat. They have fair potential for recreation uses 
and fair to poor potential for crops. The Doger soil has 
good potential and the Forestburg soil fair to poor poten- 
tial for most engineering uses. 

These soils are moderately well suited to crops. They 
tend to be too droughty for shallow-rooted crops, but 
deep-rooted crops, such as corn and alfalfa, grow well, 
especially on the Forestburg soil. Controlling the severe 
soil blowing hazard, conserving moisture, and improving 
fertility and the content of organic matter are the major 
concerns if the soils are farmed. Crop residue manage- 
ment or stubble mulching, minimum tillage, field wind- 
breaks, and wind stripcropping help to control soil blow- 
ing and erosion and conserve moisture. Returning crop 
residue to the soils, using grasses and legumes in the 
cropping system, planting green manure crops, and apply- 
ing animal manure improve fertility and the content of 
organic matter. 

Seeding these soils to suited pasture plants is an effec- 
tive means of controlling soil blowing. The soils tend to be 
too droughty for shallow-rooted grasses, but deep-rooted 
pasture plants grow well. Maintaining a mulch of crop 


residue during seedbed preparation helps to control soil 
blowing. Proper stocking rates, rotation grazing, weed 
control, and applications of fertilizer help to keep the 
pasture in good condition after it is established. 

These soils are well suited to range. The natural plant 
cover is a mixture of tall, mid, and short grasses. Main- 
taining an adequate grass cover and ground mulch helps 
to control soil blowing. If the range is overgrazed, the 
taller, more desirable grasses lose vigor and are replaced 
by less productive short grasses. Soil blowing is a 
problem where livestock concentrate or where the range 
is continuously overgrazed. A planned grazing system 
that includes proper grazing use and deferred grazing 
maintains or improves the range condition. Proper loca- 
tion of watering sites promotes uniform grazing. Range 
seeding helps to restore range that is in poor condition. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
grow well, but survival of new plantings is poor in dry 
years. Maintaining a mulch of crop residue on the surface 
helps to contro] soil blowing during site preparation. 
Weed control conserves moisture needed for tree growth 
and survival. 

If buildings are constructed on the Forestburg soil, 
proper design of foundations and footings helps to 
prevent structure damage caused by shrinking and 
swelling of the underlying material or by wetness from 
the seasonal high water table. Septie tank filter fields can 
be located on the Doger soil, but the wetness from the 
water table and the slow percolation rate of the underly- 
ing material are difficult to overcome in the Forestburg 
soil. Sewage lagoons can be located on the Forestburg soil 
if the bottom and sides of the lagoons are sealed to 
reduce the risk of seepage. 

Strengthening the base material helps to overcome the 
low strength of the Forestburg soil for supporting vehicu- 
lar traffic. Also, keeping moisture away from the sub- 
grade of roads and streets reduces the likelihood of 
damage caused by frost action. Capability unit IVe-9; 
Sandy range site. 

Ga—Grat loam. This deep, poorly drained, nearly level 
soil is on bottom land and in swales on outwash plains. 
Some areas are long and narrow, and some are irregularly 
shaped. The areas range from 5 to 60 acres in size. Slopes 
are less than 2 percent and are plane or slightly concave. 
Most areas are subject to flooding in some years. 

Typically, the surface layer is dark gray loam about 5 
inches thick. The subsoil is about 15 inches of dark gray 
and gray, calcareous clay loam. It is firm in the upper 
part and has spots and streaks of soft lime that extend 
into the underlying material. The underlying material to a 
depth of 31 inches is white, calcareous clay loam. Below 
this is about 24 inches of light brownish gray, caleareous 
sand and gravel over 5 inches or more of light gray, cal- 
careous clay loam. On some of the lower parts of the 
landscape, the soil contains more sodium and other salts 
than is typical for Grat soils. 
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Included with this soil in mapping are small areas of 
Enet and Spottswood soils. The well drained Enet soils 
and moderately well drained Spottswood soils are on 
slight rises or at slightly higher levels above the Grat soil. 
They make up 15 percent of some areas. 

This soil is medium in fertility and moderate in content 
of organic matter. Available water capacity is moderate, 
and the water table fluctuates between depths of 2 and 5 
feet early in the growing season. Permeability is slow in 
the subsoil and rapid in the underlying sand and gravel. 
The shrink-swell potential is high in the subsoil. Runoff is 
slow. 

Most areas of this soil remain in native grass and are 
used for range or hay. The soil has good potential for 
range, tame pasture and hayland, and windbreaks and en- 
vironmental plantings. It has fair potential for crops, wet- 
land and rangeland wildlife habitat, and most recreation 
uses and poor potential for most engineering uses. 

This soil is well suited to range (fig. 7). The natural 
plant cover is mainly tall grasses. If the range is over- 
grazed, the taller, more desirable grasses lose vigor and 
are replaced by less productive plants. A planned grazing 
system that includes proper grazing use and deferred 
grazing, especially when the soil is wet, maintains or im- 
proves the range condition. Proper location of watering 
sites promotes uniform grazing. 

This soil is moderately well suited to crops. Corn and 
other late-planted crops are better suited than spring- 
sown small grain during wet years. Wetness in spring 
commonly delays planting. It is the main concern if the 
soil is cropped. Measures. that improve drainage are 
needed. Returning crop residue to the soil and using 
grasses and legumes in the cropping system help to main- 
tain fertility and tilth. 

This soil is well suited to tame pasture and hayland. All 
suited pasture plants grow well, but preparation of the 
seedbed and establishment of the planting are difficult in 
some years because of wetness. Proper stocking rates, 
rotation grazing, weed control, and applications of fertil- 
izer help to keep the pasture in good condition after it is 
established. 

Windbreaks and environmental plantings are well 
suited to this soil. Trees and shrubs that have high 
moisture requirements grow well because of the moisture 
provided by the water table. Proper site preparation and 
weed control help to establish and maintain the plantings. 

This soil is not suited as a site for camp areas unless it 
is protected against flooding. Measures that improve 
drainage help to make the soil suitable for picnic areas 
and playgrounds. 

This soil is poorly suited as a site for buildings because 
of the flood hazard and wetness from the water table. If 
buildings are constructed, proper design of foundations 
and footings helps to prevent structure damage caused by 
shrinking and swelling of the soil. Sewage lagoons can be 
located on this soil if they are protected against flooding 
and the floor is sealed to reduce the risk of seepage. 
Other types of waste disposal generally are not suited 
because of the water table. 


Roads and streets should be graded above flood levels, 
and the base material should be strengthened or replaced. 
Capability unit IVw-1; Subirrigated range site. 

GbA—Great Bend silt loam, 0 to 2 percent slopes. 
This deep, well drained, nearly level soil is on uplands. 
Areas are irregularly shaped and range from 10 to 70 
acres in size. Slopes are long and smooth and are plane to 
slightly convex. 

Typically, the surface layer is dark gray silt loam about 
6 inches thick. The subsoil is about 14 inches of friable silt 
loam. It is dark grayish brown in the upper part and pale 
brown in the lower part. The underlying material to a 
depth of 52 inches is pale yellow, light gray, and white, 
calcareous silt loam. Below this to a depth of 60 inches is 
light brownish gray, calcareous silty clay loam. In places, 
the surface layer is more than 10 inches thick and the 
subsoil is dark grayish brown to a depth of 20 inches or 
more. 

Included with this soil in mapping are small areas of 
Zell soils on slight rises. These soils make up less than 10 
percent of any one mapped area. They are calcareous 
within 8 inches of the surface. 

This soil is medium in fertility, is moderate in content 
of organic matter, and is easy to work. Available water 
capacity is high, and permeability is moderate. The 
shrink-swell potential is moderate. Runoff is slow. 

Most areas of this soil are farmed. The soil has a good 
potential for crops, tame pasture and hayland, range, 
windbreaks and environmental plantings, openland and 
rangeland wildlife habitat, and recreation uses. It has fair 
to good potential for most engineering uses. 

This soil is well suited to corn, small grain, and alfalfa. 
The periodic shortage of moisture common to the climate 
is the main concern if the soil is farmed. Controlling soil 
blowing and maintaining tilth and fertility are other 
management concerns. Crop residue management or stub- 
ble mulching and minimum tillage help to conserve 
moisture and reduce the risk of soil blowing. Returning 
crop residue to the soil and using grasses and legumes in 
the cropping system help to maintain fertility and tilth. 

This soil is well suited to tame pasture and hayland. All 
suited tame pasture plants grow well. Proper stocking 
rates, rotation grazing, weed control, and applications of 
fertilizer help to keep the pasture in good condition after 
it is established. 

This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. Proper location of watering sites promotes 
uniform grazing. 

Trees and shrubs grown as windbreaks and environ- 
mental plantings are well suited to this soil. A year of fal- 
low prior to planting conserves moisture needed for tree 
growth. Weed control also conserves moisture. 
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If buildings are constructed on this soil, properly desig- 
ning foundations and footings and diverting runoff away 
from the buildings help to prevent structure damage 
caused by shrinking and swelling. Enlarging the absorp- 
tion area helps to overcome the slow percolation rate in 
septic tank filter fields. Sealing the bottom and sides of 
sewage lagoons reduces the risk of seepage. The soil is 
well suited to sanitary landfills. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. This soil is well suited to irrigation. 
Capability unit IIc-2; Silty range site. 

GzB—Great Bend-Zell silt loams, 2 to 6 percent 
slopes. This map unit consists of deep, well drained, 
gently sloping soils on uplands. In most areas smooth 
slopes are broken by shallow swales. Some areas adjacent 
to drainageways are long and narrow. Individual areas 
range from 10 to 60 aeres in size and are about 65 percent 
Great Bend soils and 35 percent Zell soils. The Great 
Bend soils generally are on the mid and lower parts of 
the landscape. The Zell soils are on the higher parts of 
the landscape where slopes are short and convex. The two 
soils are so closely intermingled that it was not practical 
to separate them in mapping. 

Typically, the Great Bend soil has a surface layer of 
dark gray silt loam about 6 inches thick. The subsoil is 
about 14 inches of friable silt loam. It is dark grayish 
brown in the upper part and pale brown in the lower 
part. The underlying material to a depth of 52 inches is 
pale yellow, light gray, and white, calcareous silt loam. 
Below this to a depth of 60 inches is light gray, calcareous 
silty clay loam. In the swales, the surface layer is more 
than 10 inches thick and the subsoil is dark grayish brown 
to a depth of 20 inches or more. 

Typically, the Zell soil has a surface layer of dark gray, 
calcareous silt loam about 6 inches thick. Next is a transi- 
tion layer of grayish brown, very friable, calcareous silt 
loam about 7 inches thick. The underlying material to a 
depth of 60 inches is light gray, calcareous silt loam. In 
some places in cultivated fields, the soil is moderately 
eroded and has a grayish brown or light brownish gray 
surface layer. 

The Great Bend soil is medium in fertility and 
moderate in content of organic matter, but the Zell soil is 
low in fertility and moderately low in content of organic 
matter. The content of lime in the Zell soil affects the 
availability of plant nutrients. Available water capacity is 
high in both soils. Both are easy to work. Permeability is 
moderate. The shrink-swell potential is moderate in the 
Great Bend soil. Runoff is medium. 

Most areas of these soils are farmed. The soils have 
good potential for range. Because of the Zell soil, how- 
ever, the potential for crops, tame pasture and hayland, 
windbreaks and environmental plantings, and openland 
and rangeland wildlife habitat is only fair. The potential 
for most recreation and engineering uses is fair to good. 

These soils are moderately well suited to corn, small 
grain, and alfalfa. Controlling erosion and soil blowing is 


the main concern if the soils are cropped. Crop residue 
management or stubble mulching, minimum tillage, con- 
tour farming, terracing, and grassed waterways help to 
control erosion and soil blowing. and conserve moisture. 
Field windbreaks and wind stripcropping also help to con- 
trol soil blowing. Where slopes are too irregular for con- 
tour farming, increasing the use of close-sown crops helps 
to control erosion. Returning crop residue to the soils and 
using grasses and legumes in the cropping system help to 
maintain fertility and tilth. 

Seeding these soils to suited tame pasture plants is an 
effective means of reducing the risks of erosion and soil 
blowing. Proper stocking rates, rotation grazing, weed 
control, and applications of fertilizer help to keep the 
pasture in good condition after it is established. 

These soils are well suited to range. The natural plant 
cover is mainly a mixture of mid and short grasses. Main- 
taining an adequate plant cover and ground mulch 
reduces soil and moisture losses. If the range is over- 
grazed, the taller, more desirable grasses lose vigor and 
are replaced by less productive short grasses. A planned 
grazing system that includes proper grazing use and 
deferred grazing maintains or improves the range condi- 
tion. Proper location of watering sites promotes uniform 
grazing. 

Suitable trees and shrubs grow well on the Great Bend 
soil, but height and survival are less than optimum if 
windbreaks and environmental plantings are grown on 
the Zell soils. A year of fallow prior to planting and weed 
control before and after planting conserve moisture 
needed for tree growth. Planting the trees on the contour 
also conserves moisture. 

If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling of the Great 
Bend soil. Enlarging the absorption area helps to over- 
come the slow percolation rate in septic tank filter fields. 
Sealing the bottom and sides of sewage lagoons reduces 
the risk of seepage. The soils are well suited to sanitary 
landfills. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. Great Bend soil in capability unit IIe-1, 
Silty range site; Zell soil in capability unit [Ve-2, Thin 
Upland range site. 

HaA—Hand-Bonilla loams, 0 to 3 percent slopes. This 
map unit consists of deep, well drained and moderately 
well drained, nearly level soils on uplands. Smooth slopes 
are broken by many narrow swales. Individual areas are 
irregularly shaped and range from 10 to 150 acres in size. 
They are about 50 percent Hand soils and 35 percent 
Bonilla soils. The Hand soils are on slight rises, and the 
Bonilla soils are in concave swales. In most years, runoff 
collects in the swales. The two soils are so closely in- 
termingled that it was not practical to separate them in 
mapping. 
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Typically, the Hand soil has a surface layer of dark 
grayish brown loam about 9 inches thick. The subsoil is 
about 20 inches thick. It is dark grayish brown and gray- 
ish brown, friable loam in the upper part and light gray, 
caleareous clay loam in the lower part. The lower part has 
spots and streaks of soft lime. The underlying material to 
a depth of 60 inches is light brownish gray, caleareous 
clay loam. In places the subsoil is clay loam that has a 
distinctly higher content of clay than the surface layer. 

Typically, the Bonilla soil has a surface layer of dark 
gray and dark grayish brown loam about 9 inches thick. 
The subsoil is about 20 inches of friable loam. It is dark 
grayish brown and grayish brown in the upper part and 
light brownish gray in the lower part. The lower part is 
caleareous and has spots and streaks of soft lime that ex- 
tend into the underlying material. The underlying materi- 
al to a depth of 60 inches is light gray and pale yellow, 
calcareous clay loam. In places the subsoil is clay loam 
that has a distinctly higher content of clay than the sur- 
face layer. 

Included with this unit in mapping are small areas of 
Davison, Dudley, Hoven, Stickney, and Tetonka soils. 
These soils make up about 15 percent of some areas. The 
Davison, Dudley, and Stickney soils are on foot slopes and 
in swales. The Davison soils have a high content of lime 
within a depth of 15 inches. The Dudley and Stickney 
soils have a claypan subsoil and contain more sodium than 
the Hand and Bonilla soils. The poorly drained Hoven and 
Tetonka soils are in small, closed depressions in some of 
the swales. 

The Hand soil is medium in fertility and moderate in 
content of organic matter. The Bonilla soil is high in fer- 
tility and in content of organic matter. Both soils are easy 
to work. Available water capacity is high. Permeability is 
moderate in the subsoil of both soils and moderate or 
moderately slow in the underlying material of the Bonilla 
soil. The shrink-swell potential is moderate in both soils. 
Runoff is slow. The Bonilla soil has a water table that is 
perched between depths of 4 and 6 feet early in the 
growing season. 

Most areas of these soils are farmed. The soils have 
good potential for crops, tame pasture and hayland, range, 
windbreaks and environmental plantings, and openland 
wildlife habitat. The Hand soil has good potential for ran- 
geland wildlife habitat and most recreation uses, and the 
Bonilla soil has fair potential for rangeland wildlife 
habitat and fair to poor potential for most recreation 
uses. The Hand soil has fair potential and the Bonilla soil 
fair to poor potential for most engineering uses. 

These soils are well suited to corn, small grain, and al- 
falfa. The periodic moisture shortage common to the cli- 
mate is the main concern if the soils are cropped. In wet 
years, temporary wetness on the Bonilla soil delays 
spring plantings, but in most years the additional 
moisture is beneficial. Controlling soil blowing and main- 
taining fertility and tilth are other management concerns. 
Crop residue management or stubble mulching and 
minimum tillage conserve moisture and reduce the risk of 


soil blowing. Field windbreaks and wind stripcropping 
also help to control soil blowing. Returning crop residue 
to the soils and using grasses and legumes in the cropping 
system help to maintain fertility and tilth. 

These soils are well suited to tame pasture and hay- 
land. All suited tame pasture plants grow well. Proper 
stocking rates, rotation grazing, weed control, and applica- 
tions of fertilizer help to keep the pasture in good condi- 
tion after it is established. 

These soils are well suited to range. The natural plant 
cover is a mixture of tall, mid, and short grasses. If the 
range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive short 
grasses. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Proper location of watering sites 
promotes uniform grazing. 

Trees and shrubs grown as windbreaks and environ- 
mental plantings are well suited to these soils. A year of 
fallow prior to planting and weed control before and after 
planting conserve moisture needed for good growth and 
survival. 

If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling. If buildings 
with basements are constructed on the Bonilla soil, mea- 
sures that reduce wetness from the seasonal high water 
table and that provide protection against flooding are 
needed. Septic tank filter fields can be located on the 
Hand soil. Enlarging the absorption area helps to over- 
come the slow percolation rate. Sealing the bottom and 
sides of sewage lagoons reduces the risk of seepage. Sani- 
tary landfills can be located on the Hand soil. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. Capability unit IIc-2; Hand soil in Silty 
range site, Bonilla soil in Overflow range site. 

HaB—Hand-Bonilla loams, 3 to 6 percent slopes. 
This map unit consists of deep, well drained and 
moderately well drained, gently sloping to undulating 
soils on uplands. Slopes commonly are smooth and convex 
on the higher parts of the landscape and are broken by 
numerous concave swales on the lower parts. Individual 
areas are irregular in shape and range from 20 to 250 
acres in size. They are about 55 percent Hand soils and 30 
percent Bonilla soils. The Hand soils are on the convex, 
mid and upper parts of the landscape. The Bonilla soils 
are on foot slopes and in swales. Runoff commonly col- 
lects in the swales. The two soils are so closely intermin- 
gled that it was not practical to separate them in 
mapping. 

Typically, the Hand soil has a surface layer of dark 
grayish brown loam about 9 inches thick. The subsoil is 
about 20 inches thick. It is dark grayish brown and gray- 
ish brown, friable loam in the upper part and light gray, 
calcareous clay loam in the lower part. The lower part has 
spots and streaks of soft lime. The underlying material to 
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a depth of 60 inches is light brownish gray, calcareous 
clay loam. In places the subsoil is clay loam that has a 
distinctly higher content of clay than the surface layer. 

Typically, the Bonilla soil has a surface layer of dark 
gray and dark grayish brown loam about 9 inches thick. 
The subsoil is about 20 inches of friable loam. It is dark 
grayish brown and grayish brown in the upper part and 
light brownish gray in the lower part. The lower part is 
caleareous and has spots and streaks of soft lime that ex- 
tend into the underlying material. The underlying materi- 
al to a depth of 60 inches is light gray and pale yellow, 
calcareous clay loam. In places the subsoil is clay loam 
that has a distinctly higher content of clay than the sur- 
face layer. 

Included with this unit in mapping are small areas of 
Davison, Dudley, Hoven, Stickney, and Tetonka soils. 
These soils make up 15 percent of some areas. The 
Davison, Dudley, and Stickney soils are on foot slopes and 
in swales. The Davison soils have a high content of lime 
within a depth of 15 inches. The Dudley and Stickney 
soils have a claypan subsoil and contain more sodium than 
the Hand and Bonilla soils. The poorly drained Hoven and 
Tetonka soils are in small, closed depressions. 

The Hand soil is medium in fertility and moderate in 
content of organic matter. The Bonilla soil is high in fer- 
tility and in content of organic matter. Both soils are easy 
to work. Available water capacity is high. Pemeability is 
moderate in the subsoil of both soils and moderate or 
moderately slow in the underlying material of the Bonilla 
soil. The shrink-swell potential is moderate. Runoff is 
medium, and water collects on the Bonilla soil. In places 
the Bonilla soil has a perched water table that fluctuates 
between depths of 4 and 6 feet early in the growing 
season. 

Most areas of these soils are farmed. The soils have 
good potential for crops, tame pasture and hayland, range, 
windbreaks and environmental plantings, and openland 
and rangeland wildlife habitat. They have fair to good 
potential for most recreation and engineering uses. 

These soils are well suited to corn, small grain, and al- 
falfa. Controlling erosion and conserving moisture are the 
main concerns if the soils are farmed. Controlling soil 
blowing and maintaining fertility and tilth are other 
management concerns. Contour farming, terracing, and 
grassed waterways help to control erosion and conserve 
moisture. Where slopes are too irregular for contour 
farming, crop residue management or stubble mulching, 
minimum tillage, and an increase in the use of close-sown 
crops in the cropping system help to control erosion. Field 
windbreaks and wind stripcropping help to control soil 
blowing. Returning crop residue to the soils and using 
grasses and legumes in the cropping system help to main- 
tain fertility and tilth. 

Seeding these soils to suited tame pasture plants is an 
effective means of controlling erosion and conserving 
moisture. Proper stocking rates, rotation grazing, weed 
control, and applications of fertilizer help to keep the 
pasture in good condition after it is established. 


These soils are well suited to range. The natural plant 
cover is a mixture of tall, mid, and short grasses. Main- 
taining an adequate grass cover and ground mulch helps 
to prevent excessive soil losses and conserves moisture. If 
the range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive short 
grasses. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Proper location of watering sites 
promotes uniform grazing. 

These soils are well suited to trees and shrubs grown 
as windbreaks and environmental plantings. A year of fal- 
low prior to planting and weed control before and after 
planting conserve moisture needed for good growth and 
survival. 

If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling. On the Bonilla 
soil, foundations should be protected against the wetness 
caused by the seasonal high water table. Septic tank filter 
fields can be located on the Hand soil. Enlarging the ab- 
sorption area helps to overcome the slow percolation rate. 
Sealing the bottom and sides of sewage lagoons reduces 
the risk of seepage. Sanitary landfills are best located on 
the Hand soil. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. Capability unit ITe-1; Silty range site. 

HbC—Hand-Ethan loams, 6 to 9 percent slopes. This 
map unit consists of deep, well drained, moderately slop- 
ing to gently rolling soils on upland ridges and knolls or 
along drainageways. Slopes are moderately long and 
smooth in some areas and are short and convex on the 
higher parts of the landscape. Individual areas range 
from 5 to 100 acres in size and are about 50 percent Hand 
soils and 35 percent Ethan soils. The Hand soils are on 
the smoother parts of the landscape. The Ethan soils are 
on the tops and upper sides of convex knolls and ridges. 
The two soils are so intermingled that it was not practical 
to separate them in mapping. 

Typically, the Hand soil has a surface layer of dark 
grayish brown loam about 7 inches thick. The subsoil is 
about 20 inches thick. It is dark grayish brown and gray- 
ish brown, friable loam in the upper part and light gray, 
calcareous clay loam in the lower part. The lower part has 
spots and streaks of soft lime. The underlying material to 
a depth of 60 inches is light brownish gray, calcareous 
clay loam. In places the subsoil is clay loam that has a 
distinctly higher content of clay than the surface layer. 

Typically, the Ethan soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 22 
inches thick. The upper 3 inches is dark grayish brown 
loam, and the lower 19 inches is grayish brown and light 
brownish gray, calcareous clay loam. The underlying 
material to a depth of 60 inches is light gray and light 
brownish gray, calcareous clay loam. In some spots in cul- 
tivated fields, the soil is moderately eroded and plowing 
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has mixed the surface layer and subsoil. In these spots, 
the surface layer is grayish brown or light brownish gray 
and the soil is calcareous at the surface. 

Included with this unit in mapping are small areas of 
Delmont, Enet, Hoven, and Tetonka soils. These soils 
make up 15 percent of some areas, The Delmont, Enet, 
and Talmo soils are on knolls and ridges. They are under- 
lain by sand and gravel. The poorly drained Hoven and 
Tetonka soils are in closed depressions. 

The Hand and Ethan soils are medium to low in fertili- 
ty and moderate to moderately low in content of organic 
matter. The content of lime within a depth of 9 inches in 
the Ethan soil affects the availability of plant nutrients. 
Both soils are easy to work. Available water capacity is 
high. Permeability is moderate in the Hand soil and the 
upper part of the Ethan soil and moderately slow in the 
underlying material of the Ethan soil. The shrink-swell is 
moderate in both soils. Runoff is medium. 

Most areas are farmed. These soils have good potential 
for range, rangeland wildlife habitat, and most recreation 
uses. Because of the Ethan soil, the potential for crops, 
tame pasture and hayland, and windbreaks and environ- 
mental plantings is only fair. The potential for openland 
wildlife habitat is good on the Hand soil and poor on the 
Ethan soil. The potential for most engineering uses is 
fair. 

These soils are moderately well suited to corn, small 
grain, and alfalfa. Controlling the severe erosion hazard, 
especially on the Ethan soil, and conserving moisture are 
the main concerns if the soils are farmed. Maintaining or 
improving fertility and controlling soil blowing also are 
important. Contour farming, terracing, and grassed 
waterways help to control erosion and conserve moisture. 
If those measures are not practical because slopes are 
short and irregular, crop residue management or stubble 
mulching, minimum tillage, and a decrease in the use of 
row crops in the cropping sytem help to reduce soil 
losses, conserve moisture, and control soil blowing. 
Returning crop residue to the soils, using grasses and 
legumes in the cropping system, planting green manure 
crops, and applying animal manure improve tilth, fertility, 
and the content of organic matter. 

Seeding these soils to suited tame pasture plants is an 
effective means of controlling erosion and soil blowing. 
Bunch grass species, however, should not be planted alone 
because the erosion hazard is severe. Proper stocking 
rates, rotation grazing, weed control, and applications of 
fertilizer help to keep the pasture in good condition after 
it is established. 

These soils are well suited to range (fig. 8). The natural 
plant cover is a mixture of tall, mid, and short grasses. 
Maintaining an adequate grass cover and ground mulch 
prevents excessive soil losses and conserves moisture. If 
the range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive short 
grasses. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Proper location of watering sites 
promotes uniform grazing. 


These soils are moderately well suited to trees and 
shrubs grown as windbreaks and environmental plantings. 
Trees grow well on the Hand soil, but the choice of spe- 
cies is limited and the height is less than optimum if 
windbreaks are planted on the Ethan soil. A year of fal- 
low prior to planting and weed control before and after 
planting conserve moisture needed for tree growth. Plant- 
ing the trees on the contour also conserves moisture. 

If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling. Enlarging the 
absorption area helps to overcome the slow percolation 
rate in septic tank filter fields. Sewage lagoons can be 
located on the less sloping parts of the unit. The bottom 
and sides should be sealed to reduce the risk of seepage. 
The soils generally are suitable for sanitary landfills. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. Control of roadside erosion helps to con- 
trol erosion in the borrow areas and cut areas of graded 
roads. Hand soil in capability unit HIe-1, Ethan soil in 
capability unit IVe-3; Silty range site. 

HcB—Houdek stony loam, 0 to 9 percent slopes. This 
deep, well drained, nearly level to gently rolling stony soil 
is on uplands. Individual areas range from 5 to 100 acres 
in size. The undulating to gently rolling slopes are short 
and convex. The nearly level slopes are long and smooth. 
Many scattered stones are on and below the surface. 

Typically, the surface layer is dark gray stony loam 
about 7 inches thick. The subsoil is about 22 inches of fri- 
able clay loam. It is dark grayish brown in the upper part, 
grayish brown in the next part, and light brownish gray 
in the lower part. The lower part is calcareous and has 
spots and streaks of soft lime that extend into the under- 
lying material. The underlying material to a depth of 60 
inches is light brownish gray, calcareous clay loam. In 
some of the lower areas, the subsoil is dark colored to a 
depth of 20 inches or more, and in places it is loam. 

Included with this soil in mapping are small areas of 
Delmont, Enet, Hoven, Talmo, and Tetonka soils. These 
soils make up less than 10 percent of any one mapped 
area. The Delmont, Enet, and Talmo soils are on knolls 
and ridges. They are underlain by sand and gravel. The 
poorly drained Hoven and Tetonka soils are in closed 
depressions. 

This soil is medium in fertility and moderate in content 
of organic matter. Available water capacity is high. 
Permeability is moderate in the subsoil and moderately 
slow in the underlying material. The shrink-swell poten- 
tial is moderate. Runoff is slow to medium. 

Most areas of this soil remain in native grass and are 
used for range. The soil has good potential for range and 
rangeland wildlife habitat. Because it is stony, it has poor 
potential for crops, tame pasture and hayland, windbreaks 
and environmental plantings, recreation uses, and most 
engineering uses. 
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This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. Maintaining 
an adequate grass cover and ground mulch helps to con- 
trol erosion and conserves moisture. If the range is over- 
grazed, the taller, more desirable grasses lose vigor and 
are replaced by less productive short grasses. A planned 
grazing system that includes proper grazing use and 
deferred grazing maintains or improves the range condi- 
tion. Proper location of watering sites promotes uniform 
grazing. 

This soil is not suited to crops and tame pasture or hay- 
land because it is stony. Removal of the stones from the 
surface is costly and seldom is complete because sub- 
sequent tillage and frost action bring previously buried 
stones to the surface. In areas where the stones are 
removed, crop residue management or stubble mulching 
and minimum tillage help to control erosion and conserve 
moisture if the soil is farmed. 

This soil is not suited to windbreaks normally planted 
by machinery because of the stoniness. Other suitable 
types of trees and shrubs, however, grow well if they are 
planted by hand and given special care. 

Removal of large stones generally is necessary for most 
engineering uses of this soil. If buildings are constructed, 
properly designing foundations and footings and diverting 
runoff away from the buildings help to prevent structure 
damage caused by shrinking and swelling of the soil. 
Sewage lagoons can be located in the less sloping areas. 
Enlarging the absorption area helps to overcome the slow 
percolation rate in septic tank filter fields. 

After stones are removed, roads and streets should be 
graded to shed water and the base material should be 
strengthened to support vehicular traffic. Capability unit 
VIIs-6; Silty range site. 

HdB—Houdek-Dudley complex, 3 to 6 percent slopes. 
This map unit consists of deep, well drained and 
moderately well drained, undulating soils on uplands. 
Slopes are short and irregular and are broken by narrow 
swales and depressions. Individual areas range from 15 to 
100 acres in size and are about 50 percent Houdek soils 
and 35 percent Dudley soils. The well drained Houdek 
soils are on rises where slopes are convex. The moderate- 
ly well drained Dudley soils are on foot slopes and in 
swales where slopes are slightly concave. 

Typically, the Houdek soil has a surface layer of dark 
gray loam about 7 inches thick. The subsoil is about 22 
inches of friable clay loam. It is dark grayish brown in 
the upper part, grayish brown in the next part, and light 
brownish gray in the lower part. The lower part is cal- 
eareous and has spots and streaks of soft lime that ex- 
tend into the underlying material. The underlying materi- 
al to a depth of 60 inches is light brownish gray, calcare- 
ous clay loam. In places the subsoil is dark colored to a 
depth of 20 inches or more. 

Typically, the Dudley soil has a surface layer of dark 
gray silt loam about 7 inches thick and a subsurface layer 
of gray silt loam about 2 inches thick. The subsoil is about 
18 inches thick. It is dark grayish brown, very firm clay 


in the upper part and grayish brown, calcareous clay loam 
in the lower part. The underlying material to a depth of 
47 inches is light brownish gray, calcareous clay loam. 
Below this to a depth of 60 inches is light brownish gray, 
calcareous silty clay loam. In places depth to the claypan 
subsoil is more than 11 inches. 

Included with this unit in mapping are small areas of 
Hoven, Jerauld, and Tetonka soils. These soils make up 
less than 15 percent of most areas. The poorly drained 
Hoven and Tetonka soils are in closed depressions. The 
Jerauld soils are intermingled with the Dudley soil. They 
have accumulations of salts within a depth of 16 inches. 

The Houdek and Dudley soils are medium in fertility 
and moderate in content of organic matter. Available 
water capacity is high or moderate. Tilth is destroyed if 
the Dudley soil is farmed when wet. The claypan subsoil 
in the Dudley soil limits the growth of plant roots, water 
intake, and the amount of moisture released to plants. 
Permeability is moderate in the subsoil of the Houdek soil 
and moderately slow in the underlying material. It is slow 
or very slow in the Dudley soil. The shrink-swell potential 
is moderate in the Houdek soil and high in the Dudley 
soil. Runoff is medium, and water collects on the Dudley 
soil. 

Most areas remain in native grass and are used for 
range and hay. The Houdek soil has good potential for 
crops, tame pasture and hayland, range, windbreaks and 
environmental plantings, openland and rangeland wildlife 
habitat, and most recreation uses. The use of this map 
unit, however, is governed by the Dudley soil, which has 
only fair potential for crops, tame pasture and hayland, 
and range and poor potential for windbreaks and environ- 
mental plantings, wildlife habitat, and recreation uses. 
The Houdek soil has fair potential and the Dudley soil 
poor potential for most engineering uses. 

These soils are well suited to range. The natural plant 
cover is mainly mid and short grasses. Maintaining an 
adequate grass cover and ground mulch helps to prevent 
excessive soil losses and conserves moisture. If the range 
is overgrazed, the taller; more desirable grasses lose vigor 
and are replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. Proper location of watering sites promotes 
uniform grazing. 

These soils are moderately well suited to farming. 
Small grain and alfalfa are better suited than corn. Spring 
planting is delayed in some years because the Dudley soil 
dries slowly and loses its tilth if farmed when wet. Con- 
trolling erosion, conserving moisture, and improving 
water intake in the Dudley soil are the major concerns if 


the soils are farmed. Slopes generally are too short and 


irregular for contour farming and terracing. Crop residue 
management or stubble mulching, minimum tillage, and 
use of close-sown crops in the cropping system help to 
contro] erosion and conserve moisture. Chiseling or sub- 
soiling improves water intake. Timely tillage, use of 
grasses and legumes in the cropping system, and green 
manure crops help to maintain tilth and fertility. 
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Seeding cultivated or disturbed areas to suited tame 
pasture plants is an effective means of controlling erosion 
and conserving moisture. Proper stocking rates, rotation 
grazing, weed control, and applications of fertilizer help to 
keep the pasture in good condition after it is established. 

Suitable windbreaks and environmental plantings can 
grow well on the Houdek soil. On the Dudley soil, how- 
ever, height is less than is desirable for windbreaks and 
survival is poor. A year of fallow prior to planting and 
weed control before and after planting conserve moisture 
needed for tree growth. 

If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling. Enlarging the 
absorption area helps to overcome the slow percolation 
rate in septic tank filter fields. Generally, the Houdek soil 
is better suited as a building site and as a site for septic 
tank filter fields than the Dudley soil. Sewage lagoons can 
be located on the less sloping parts of the unit. 
Earthmoving for sanitary landfills is difficult during rainy 
periods because of the clay content in the subsoil and un- 
derlying material. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened or replaced to 
support vehicular traffic. Houdek soil in capability unit 
Tle-2, Silty range site; Dudley soil in capability unit IVs-3, 
Claypan range site. 

HeB—Houdek-Ethan loams, 2 to 6 percent slopes. 
This map unit consists of deep, well drained, undulating 
soils on uplands. Slopes are short and convex and are 
broken by swales and drainageways. Individual areas are 
irregular in shape and range from 5 to 50 acres in size. 
They are about 50 percent Houdek soils and 35 percent 
Ethan soils. The Houdek soils are on the mid and lower 
parts of the landscape. The Ethan soils are on the tops 
and upper sides of ridges and knolls where slopes are 
short and convex. Cultivated areas of Ethan soils are 
moderately eroded in places. The two soils are so closely 
intermingled that it was not practical to separate them in 
mapping. 

Typically, the Houdek soil has a surface layer of dark 
gray loam about 7 inches thick. The subsoil is about 22 
inches of friable clay loam. It is dark grayish brown in 
the upper part, grayish brown in the next part, and light 
brownish gray in the lower part. The lower part is cal- 
careous and has spots and streaks of soft lime that ex- 
tend into the underlying material. The underlying materi- 
al to a depth of 60 inches is light brownish gray, calcare- 
ous clay loam. In swales and on foot slopes, the subsoil is 
dark colored to a depth of 20 inches or more. In places it 
is loam. 

Typically, the Ethan soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 22 
inches thick. The upper 3 inches is dark grayish brown, 
friable loam, and the lower 19 inches is grayish brown 
and light brownish gray, calcareous clay loam. The under- 
lying material to a depth of 60 inches is light gray and 


light brownish gray, calcareous clay loam. In eroded areas 
the surface layer is calcareous and is grayish brown or 
light brownish gray because plowing has mixed the sur- 
face layer and subsoil. 

Included with this unit in mapping are small areas of 
Delmont, Enet, Hoven, Talmo, and Tetonka soils. These 
soils make up about 15 percent of some areas. The 
Delmont, Enet, and Talmo soils are on knolls. They are 
underlain by sand and gravel. The poorly drained Hoven 
and Tetonka soils are in closed depressions. 

The Houdek and Ethan soils are medium to low in fer- 
tility and moderate to moderately low in content of or- 
ganic matter. Availability of plant nutrients is affected by 
the lime content of the Ethan soil, especially in eroded 
areas. The soils are easy to work. Available water capaci- 
ty is high. Permeability is moderate in the subsoil of both 
soils and moderately slow in the underlying material. The 
shrink-swell potential is moderate. Runoff is medium. 

Most areas are farmed. These soils have good potential 
for range, rangeland wildlife habitat, and most recreation 
uses. They have fair to good potential for crops, tame 
pasture and hayland, windbreaks and environmental 
plantings, and openland wildlife habitat. The potential for 
most engineering uses is fair. 

These soils are moderately well suited to corn, small 
grain, and alfalfa. Controlling the moderate to severe ero- 
sion hazard, conserving moisture, and improving fertility 
and the content of organic matter in the Ethan soil are 
the major concerns if these soils are farmed. Slopes 
generally are too short and irregular for contour farming 
and terracing. Crop residue management or stubble 
mulching, minimum tillage, and grassed waterways help 
to control erosion and conserve moisture. Field wind- 
breaks and wind stripcropping help to control soil blow- 
ing. Returning crop residue to the soils, using grasses and 
legumes in the cropping system, planting green manure 
erops, and applying animal manure help to maintain or 
improve tilth, fertility, and the content of organic matter. 

Seeding these soils to suited tame pasture plants is an 
effective means of controlling erosion. Proper stocking 
rates, rotation grazing, weed control, and applications of 
fertilizer help to keep the pasture in good condition after 
it is established. 

These soils are well suited to range. The natural plant 
cover is a mixture of tall, mid, and short grasses. Main- 
taining an adequate grass cover and ground mulch helps 
to control erosion and conserves moisture. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. Proper location of watering sites promotes 
uniform grazing. 

Suited windbreaks and environmental plantings grow 
well on the Houdek soil. On the Ethan soil, however, sur- 
vival and height of windbreaks are less than optimum. A 
year of fallow prior to planting and weed control before 
and after planting conserve moisture needed for tree 
growth. 
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If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling. Enlarging the 
absorption area helps to overcome the slow percolation 
rate in septic tank filter fields. Sewage lagoons can be 
located on the less sloping parts of the unit. Earthmoving 
for sanitary landfills is difficult during rainy periods 
because of the clay content. 

Roads and streets should be graded to shed water, and 
base material should be strengthened to support vehicular 
traffic. Houdek soil in capability unit IIe-2, Ethan soil in 
capability unit [Tle-12; Silty range site. 

HeC—Houdek-Ethan loams, 6 to 9 percent slopes. 
This map unit consists of deep, well drained, gently 
rolling soils on uplands. Slopes are short and convex and 
are broken by swales and drainageways that dissect the 
landscape. Many areas are along large drainageways. In- 
dividual areas range from 5 to 100 acres in size and are 
about 50 percent Houdek soils and 40 percent Ethan soils. 
The Houdek soils are on the mid and lower parts of the 
landscape and on some of the broader ridgetops. The 
Ethan soils are on the tops and upper sides of ridges and 
knolls. Cultivated areas of Ethan soils are moderately 
eroded in places. The two soils are so closely intermingled 
that it was not practical to separate them in mapping. 

Typically, the Houdek soil has a surface layer of dark 
gray loam about 7 inches thick. The subsoil is about 22 
inches of friable clay loam. It is dark grayish brown in 
the upper part, grayish brown in the next part, and light 
brownish gray in the lower part. The lower part is cal- 
careous and has spots and streaks of soft lime that ex- 
tend into the underlying material. The underlying materi- 
al to a depth of 60 inches is light brownish gray, calcare- 
ous clay loam. In places the subsoil is loam. 

Typically, the Ethan soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 22 
inches thick. The upper 3 inches is dark grayish brown, 
friable loam, and the lower 19 inches is grayish brown 
and light brownish gray, caleareous clay loam. The under- 
lying material to a depth of 60 inches is light gray and 
light brownish gray, calcareous clay loam. In eroded areas 
the surface layer is calcareous and is grayish brown or 
light brownish gray because plowing has mixed the sur- 
face layer and subsoil. In some grassed areas the surface 
layer is less than 4 inches thick. 

Included with this unit in mapping are small areas of 
Delmont, Hoven, Talmo, and Tetonka soils. These soils 
make up 10 percent of some areas. The Delmont and 
Talmo soils are on knolls. They are underlain by sand and 
gravel. The poorly drained Hoven and Tetonka soils are 
in closed depressions. 

The Houdek and Ethan soils are medium to low in fer- 
tility and moderate to moderately low in content of or- 
ganic matter. Availability of plant nutrients is affected by 
the lime content of the Ethan soil, especially in eroded 
areas. The soils are easy to work. Available water capaci- 
ty is high. Permeability is moderate in the subsoil of both 


soils and moderately slow in the underlying material. The 
shrink-swell potential is moderate. Runoff is medium. 

Most areas are farmed. These soils have good potential 
for range and rangeland wildlife habitat and fair to good 
potential for most recreation uses. They have fair poten- 
tial for crops, tame pasture and hayland, and windbreaks 
and environmental plantings. The potential for openland 
wildlife habitat is good on the Houdek soil but is poor on 
the Ethan soil. Both soils have fair potential for most en- 
gineering uses. 

These soils are moderately well suited to farming. 
Close-sown crops are better suited than row crops 
because the erosion hazard is severe. Controlling erosion, 
conserving moisture, and maintaining or improving fertili- 
ty and the content of organic matter are the major con- 
cerns if the soils are farmed. Slopes generally are too 
short and irregular for contour farming and terracing. 
Crop residue management or stubble mulching, minimum 
tillage, and grassed waterways help to control erosion and 
conserve moisture. Field windbreaks and stripcropping 
help to control soil blowing. Returning crop residue to the 
soils, using grasses and legumes in the cropping system, 
planting green manure crops, and applying anima] manure 
maintain or improve tilth, fertility, and the content of or- 
ganic matter. 

Seeding these soils to suited tame pasture plants is an 
effective means of controlling erosion and soil blowing 
and conserving moisture. Bunch grasses should not be 
planted alone because of the erosion hazard. Proper 
stocking rates, rotation grazing, weed control, and applica- 
tions of fertilizer help to keep the pasture in good condi- 
tion after it is established. 

These soils are well suited to range (fig. 9). The natural 
plant cover is a mixture of tall, mid, and short grasses. 
Maintaining an adequate grass cover and ground mulch 
helps to control erosion and conserves moisture. If the 
range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive short 
grasses. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Proper location of watering sites 
promotes uniform grazing. 

Suited windbreaks and environmental plantings grow 
well on the Houdek soil. On the Ethan soil, however, sur- 
vival and height of windbreaks are less than optimum. A 
year of fallow prior to planting and weed control before 
and after planting conserve moisture needed for tree 
growth, Planting the trees on the contour also conserves 
moisture. 

If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damaged caused by shrinking and swelling. Enlarging the 
absorption area helps to overcome the slow percolation 
rate in septic tank filter fields. Sewage lagoons can be 
located on the less sloping parts of the unit. Earthmoving 
for sanitary landfills is difficult during rainy periods 
because of the clay content. 
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Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. Control of roadside erosion helps to con- 
trol erosion in the borrow and cut areas of graded roads 
and streets. Houdek soil in capability unit I[Ie-2, Ethan 
soil in capability unit [Ve-3; Silty range site. 

HoA—Houdek-Prosper loams, 0 to 2 percent slopes. 
This map unit consists of deep, well drained and 
moderately well drained, nearly level soils on upland flats. 
Slopes are slightly convex to slightly concave and are 
broken by many shallow swales and poorly defined 
drainageways. Individual areas are irregular in shape and 
range from 10 to 200 acres in size. They are about 50 per- 
cent Houdek soils and 35 percent Prosper soils. The well 
drained Houdek soils are on slight rises. The moderately 
well drained Prosper soils are in slightly concave swales. 
Some areas of the Prosper soil are subject to flooding. 
The two soils are so closely intermingled that it was not 
practical to separate them in mapping. 

Typically, the Houdek soil has a surface layer of dark 
gray loam about 7 inches thick. The subsoil is about 22 
inches of friable clay loam. It is dark grayish brown in 
the upper part, grayish brown in the next part, and light 
brownish gray in the lower part. The lower part is cal- 
careous and has spots and streaks of soft lime that ex- 
tend into the underlying material. The underlying materi- 
al to a depth of 60 inches is light brownish gray, calcare- 
ous elay loam. In places the subsoil is loam. 

Typically, the Prosper soil has a surface layer of dark 
gray loam about 10 inches thick. The subsoil is about 24 
inches of friable or firm clay loam. It is dark gray in the 
upper part, grayish brown in the next part, and light 
brownish gray in the lower part. The lower part is cal- 
careous and has spots and streaks of soft lime. The un- 
derlying material to a depth of 60 inches is pale yellow, 
caleareous clay loam. In places the subsoil is loam. 

Included with this unit in mapping are small areas of 
Davison, Dudley, Hoven, Stickney, and Tetonka soils. 
These soils make up about 15 percent of any one mapped 
area. The Davison, Dudley, and Stickney soils are in 
swales. The Davison soils are calcareous at or near the 
surface. The Dudley and Stickney soils have a claypan 
subsoil and contain more sodium than the Prosper soil. 
The poorly drained Hoven and Tetonka soils are in closed 
depressions. 

The Houdek and Prosper soils are medium to high in 
fertility and moderate to high in content of organic 
matter. Available water capacity is high. Permeability is 
moderate in the subsoil of both soils and moderately slow 
in the underlying material. The shrink-swell potential is 
moderate. Runoff is slow, and water collects on the 
Prosper soil. The Prosper soil has a water table that is 
perched between depths of 3 and 6 feet early in the 
growing season in most years. 

Most areas are farmed. These soils have good potential 
for crops, tame pasture and hayland, range, windbreaks 
and environmental plantings, and openland wildlife 
habitat. They have fair to good potential for most recrea- 


tion uses and fair to poor potential for most engineering 
uses. 

These soils are well suited to corn, small grain, and al- 
falfa. Temporary wetness on the Prosper soil delays 
spring planting in some years, but in most years the addi- 
tional moisture is beneficial. Conserving moisture is the 
main concern if the soils are farmed. Crop residue 
management or stubble mulching and minimum tillage 
help to conserve moisture and control soil blowing. Field 
windbreaks and wind striperopping (fig. 10) also help to 
control soil blowing. Returning crop residue to the soils 
and using grasses and legumes in the cropping system 
help to maintain fertility and tilth. 

These soils are well suited to tame pasture and hay- 
land. Proper stocking rates, rotation grazing, weed con- 
trol, and applications of fertilizer help to keep the pasture 
in good condition after it is established. 

These soils are well suited to range. The natural plant 
cover is a mixture of tall, mid, and short grasses. If the 
range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive short 
grasses. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Proper location of watering sites 
promotes uniform grazing. 

Windbreaks and environmental plantings are well 
suited to these soils. All climatically suited trees and 
shrubs grow well. A year of fallow prior to planting and 
weed control before and after planting conserve moisture 
needed for tree growth. 

The Houdek soil is better suited as a building site than 
the Prosper soil. Properly designing foundations and 
footings and diverting runoff away from the buildings 
help to prevent structure damage caused by shrinking 
and swelling. Protection against flooding by runoff is 
especially important on the Prosper soil. Septic tank filter 
fields are best located on the Houdek soil. Enlarging the 
absorption area helps to overcome the slow percolation 
rate. These soils are well suited to sewage lagoons. Sani- 
tary landfills are best located on the Houdek soil, but 
earthmoving is difficult during rainy periods because of 
the clay content in the subsoil and underlying material. 

Roads and streets should be graded above potential 
flood levels on the Prosper soil, and the base material 
should be strengthened to support vehicular traffic. Capa- 
bility unit IIc-2; Houdek soil in Silty range site, Prosper 
soil in Overflow range site. 

HoB—Houdek-Prosper loams, 2 to 6 percent slopes. 
This map unit consists of deep, well drained and 
moderately well drained, undulating soils on uplands, typi- 
cally on convex swells that rise above many narrow 
swales. Individual areas are irregular in shape and range 
from 15 to 300 acres in size. They are about 55 percent 
Houdek soils and 30 percent Prosper soils. The well 
drained Houdek soils are on the rises. The moderately 
well drained Prosper soils are in the slightly concave 
swales. In wet years some areas of the Prosper soil are 
subject to flooding. The two soils are so closely intermin- 
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gled that it was not practical to separate them in 
mapping. 

Typically, the Houdek soil has a surface layer of dark 
gray loam about 7 inches thick. The subsoil is about 22 
inches of friable clay loam. It is dark grayish brown in 
the upper part, grayish brown in the next part, and light 
brownish gray in the lower part. The lower part is cal- 
careous and has spots and streaks of soft lime that ex- 
tend into the underlying material. The underlying materi- 
al to a depth of 60 inches is light brownish gray, calcare- 
ous clay loam. In places the subsoil is loam. 

Typically, the Prosper soil has a surface layer of dark 
gray loam about 10 inches thick. The subsoil is about 24 
inches of friable or firm clay loam. It is dark gray in the 
upper part, grayish brown in the next part, and light 
brownish gray in the lower part. The lower part is cal- 
careous and has spots and streaks of soft lime. The un- 
derlying material to a depth of 60 inches is pale yellow, 
calcareous clay loam. In places the subsoil is loam. 

Included with this unit in mapping are small areas of 
Davison, Dudley, Hoven, Stickney, and Tetonka soils. 
These soils make up about 15 percent of some areas. The 
Davison, Dudley, and Stickney soils are on foot slopes and 
in swales. The Davison soils are caleareous at or near the 
surface. The Dudley and Stickney soils have a claypan 
subsoil and contain more sodium than the Prosper soil. 
The poorly drained Hoven and Tetonka soils are in closed 
depressions. 

The Houdek and Prosper soils are medium to high in 
fertility and moderate to high in content of organic 
matter. Available water capacity is high. Permeability is 
moderate in the subsoil of both soils and moderately slow 
in the underlying material. The shrink-swell potential is 
moderate. Runoff is medium, and water collects on the 
Prosper soil. The Prosper soil has a water table that is 
perched between depths of 3 and 6 feet early in the growing 
season in most years. 

Most areas are farmed. These soils have good potential 
for crops, tame pasture and hayland, range, windbreaks 
and environmental plantings, and openland and rangeland 
wildlife habitat. They have fair to good potential for most 
recreation uses and fair to poor potential for most en- 
gineering uses. 

These soils are well suited to corn, small grain, and al- 
falfa. Temporary wetness on the Prosper soil delays 
spring planting in some years, but in most years the addi- 
tional moisture is beneficial. Controlling the moderate 
erosion and soil blowing hazards and conserving moisture 
are the major concerns if the soils are farmed. Slopes 
generally are too short and irregular for contour farming 
and terracing. Crop residue management or stubble 
mulching, minimum tillage, and grassed waterways help 
to control erosion and soil blowing and conserve moisture. 
Field windbreaks and wind stripcropping also help to con- 
trol soil blowing. Returning crop residue to the soils and 
using grasses and legumes in the cropping system help to 
maintain fertility and tilth. 


Seeding these soils to suited pasture plants is an effec- 
tive means of controlling erosion. Proper stocking rates, 
rotation grazing, weed control, and applications of fertil- 
izer help to keep the pasture in good condition after it is 
established. 

These soils are well suited to range. The natural plant 
cover is a mixture of tall, mid, and short grasses. Main- 
taining a good grass cover and ground mulch helps to 
prevent excessive soil losses and conserves moisture. If 
the range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive short 
grasses. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Proper location of watering sites 
promotes uniform grazing. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
grow well. A year of fallow prior to planting and: weed 
control before and after planting conserve moisture 
needed for tree growth. 

The Houdek soil is better suited as a building site than 
the Prosper soil. Properly designing foundations and 
footings and diverting runoff away from the buildings 
help to prevent structure damage caused by shrinking 
and swelling. Protection against flooding by runoff. is 
especially important on the Prosper soil. Septic tank. filter 
fields are best located on the Houdek soil. Enlarging the 
absorption area helps to overcome the slow percolation 
rate. Sewage lagoons can be located on the less sloping 
parts of the unit. Sanitary landfills can be located on the 
Houdek soil, but earthmoving is difficult during rainy 
periods because of the clay content in the subsoil and un- 
derlying material. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. Capability unit He-2; Silty range site. 

Hv—Hoven silt loam. This deep, poorly drained, level 
soil is in closed depressions in the uplands. Areas are ‘ir- 
regularly shaped and range from 5 to 40 acres.in size. The 
surface is uneven in some areas where small mounds rise 
a few inches above intervening low spots. The soil com- 
monly is flooded by runoff early in the growing season. 

Typically, the surface layer is gray silt loam about 4 
inches thick. The subsoil is gray, very firm or firm clay 
about 30 inches thick. The underlying material to a depth 
of 60 inches is light brownish gray and light gray, calcare- 
ous clay loam. On the edges of some areas, accumulations 
of salts are within a depth of 16 inches. 

Included with this soil in mapping are small areas of 
Tetonka soils on the lowest parts of the depressions. 
These soils make up less than 10 percent of any one 
mapped area. They have a thicker surface layer and con- 
tain less sodium than the Hoven soil. 

This soil is medium in fertility and moderate in content 
of organic matter. Available water capacity is moderate 
or high. Tilth is poor, and the soil is difficult. to work 
when wet or dry. The claypan subsoil limits the growth of 
plant roots, water intake, and the amount of moisture 
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released to plants. Permeability is very slow. The soil 
shrinks and swells markedly upon drying and wetting. 
Runoff is ponded, and water remains on the surface until 
it evaporates. 

Most areas remain in native grass and are used for 
range, hay, and wildlife habitat. This soil has poor poten- 
tial for crops, tame pasture and hayland, windbreaks and 
environmental plantings, recreation uses, and most en- 
gineering uses. The potential for wetland wildlife habitat 
is fair. 

This soil is best suited to range. The natural plant 
cover is mainly western wheatgrass and sedges. In wet 
years the western wheatgrass is replaced by sedges and 
foxtail barley. Overgrazing while the site is wet en- 
courages an increase of smartweed, curly dock, and other 
undesirable plants. A planned grazing system that in- 
cludes proper grazing use and deferment of grazing when 
the site is wet maintains or improves the range condition. 
This soil is a potential site for dugouts that provide 
livestock water. 

This soil is not suited to crops because of the intermit- 
tent wetness, the poor tilth, the sodium content, and the 
restrictive claypan subsoil near the surface. It can be 
used for tame pasture, but the choice of suitable pasture 
plants is limited and the stands are difficult to establish 
because of the poor tilth. Proper stocking rates, avoidance 
of grazing when the soil is wet, and weed control help to 
keep the pasture in good condition. 

Windbreaks normally planted by machinery are not 
suited to this soil. Trees and shrubs that tolerate wetness 
and alkalinity can be grown for special purposes if they 
are planted by hand and given special care. 

This soil has fair potential for wetland wildlife habitat. 
Shallow excavations that collect runoff and exclusion of 
livestock improve the potential. 

Generally, locating buildings on other soils is more 
practical because this soil is wet and the shrink-swell 
potential is high. Sewage lagoons can be located on this 
soil, but other methods of waste disposal are best located 
on other soils. Roads and streets should be graded above 
flood levels, and the base material should be replaced to 
overcome the low strength for supporting vehicular traf- 
fic. Capability unit VIs-1; Closed Depression range site. 

La—LaDelle silt loam. This deep, moderately well 
drained, nearly level soil is on low terraces and bottom 
lands. Individual areas are irregular in shape and range 
from 20 to 75 acres in size. Slopes are plane and are less 
than 2 percent. They are broken by meandering stream 
channels. Most areas are subject to brief flooding. 

Typically, the surface soil is dark gray, very friable or 
friable silt loam about 16 inches thick. The lower 4 inches 
is calcareous. The underlying material to a depth of 29 
inches is dark gray, friable, calcareous silt loam. Below 
this to a depth of 60 inches is grayish brown, calcareous 
silt loam. 

Included with this soil in mapping are small areas 
of Egas and Lamo soils. These soils make up less than 15 
percent of any one mapped area. They are in low areas. 


The poorly drained Egas soils contain more salts than the 
LaDelle soil. The Lamo soils are somewhat poorly 
drained. 

This soil is high in fertility and in content of organic 
matter. Available water capacity is high. The water table 
fluctuates between depths of 4 and 6 feet early in the 
growing season. Permeability is moderate. The shrink- 
swell potential is moderate. Runoff is slow. 

Most areas of this soil are farmed. The soil has good 
potential for crops, tame pasture and hayland, range, 
windbreaks and environmental plantings, and openland 
wildlife habitat. The potential for most recreation and en- 
gineering uses is fair to poor. 

This soil is well suited to corn, small grain, and alfalfa. 
In wet years wetness from flooding and the water table 
delays spring planting, but in most years the additional 
moisture is beneficial. In dry years most crops are adver- 
sely affected by the lack of moisture. Conserving 
moisture is the main concern if the soil is cropped. Crop 
residue management or stubble mulching and minimum 
tillage conserve moisture and help to control soil blowing. 
Returning crop residue to the soil and using grasses and 
legumes in the cropping system help to maintain tilth and 
fertility. 

This soil is well suited to tame pasture and hayland. All 
climatically suited pasture plants grow well. Proper 
stocking rates, rotation grazing, weed control, and applica- 
tions of fertilizer help to keep the pasture in good condi- 
tion after it is established. 

This soil is well suited to range. The natural plant cover 
is mainly tall and mid grasses. If the range is overgrazed, 
the taller, more desirable grasses lose vigor and are 
replaced by less productive short grasses. A planned 
grazing system that includes proper grazing use and 
deferred grazing maintains or improves the range condi- 
tion. Proper location of watering sites promotes uniform 
grazing. 

Trees and shrubs grown as windbreaks and environ- 
mental plantings are well suited to this soil. Proper site 
preparation and weed control before and after planting 
help to maintain the growth and vigor of the trees. 

This soil is generally suitable for most recreation uses, 
but it should not be used for camp areas unless the site is 
adequately protected against flooding. 

Buildings can be constructed if they are protected 
against flooding and the foundations and footings are 
designed to overcome the wetness from the water table 
and the shrinking and swelling of the soil. Sewage lagoons 
can be located on this soil if the site is protected against 
flooding and the floor of the lagoon is packed and sealed 
to reduce the risk of seepage. Other types of waste 
disposal generally are poorly suited because of the 
seasonal high water table. 

Roads and streets should be graded above expected 
flood levels, and the base material should be strengthened 
to support vehicular traffic. Capability unit IIc-3; Over- 
flow range site. 
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Lm—Lamo silt loam. This deep, somewhat poorly 
drained, nearly level soil is on bottom land (fig. 11). In- 
dividual areas are 300 feet to a half mile wide and as 
much as several miles long. They range from 20 to 325 
acres. Slopes are plane and are less than 2 percent. They 
are broken by stream channels and meander sears. This 
soil is flooded for short periods in some years. 

Typically, the surface soil is dark grayish brown, friable 
silt loam about 13 inches thick. The lower part is caleare- 
ous. Below the surface soil are transitional layers of gray, 
caleareous silt loam and silty clay loam about 13 inches 
thick. The underlying material to a depth of 60 inches is 
gray, calcareous silty clay loam. In places the depth to 
lime is more than 10 inches. A moderately well drained 
soil is on some of the higher parts of the landscape. 

Included with this soil in mapping are small areas of 
Egas soils, which make up less than 10 percent of most 
areas. These poorly drained soils are in low areas. They 
contain more salts than the Lamo soil. 

This soil is high in fertility and in content of organic 
matter. Available water capacity is high. The water table 
fluctuates between depths of 2 and 6 feet early in the 
growing season. Permeability is moderately slow. The soil 
shrinks and swells upon drying and wetting. Runoff is 
slow. 

Most areas of this soil are farmed. The soil has good 
potential for crops, tame pasture and hayland, range, 
windbreaks and environmental plantings, and openland 
wildlife habitat. It has fair to poor potential for most 
recreation uses and poor potential for most engineering 
uses. 

This soil is well suited to corn, small grain, and alfalfa 
if it is adequately drained. Wetness from flooding or the 
water table generally delays spring planting. In wet years 
late-planted crops are better suited than small grain. 
Wetness is the main concern if the soil is farmed. Artifi- 
cial drainage is needed in areas where wetness seriously 
interferes with farming. Returning crop residue to the 
soil and using grasses and legumes in the cropping 
system help to maintain fertility and tilth. 

This soil is well suited to tame pasture and hayland. All 
climatically suited pasture plants. grow well. Proper 
stocking rates, rotation grazing, weed control, and applica- 
tions of fertilizer help to keep the pasture in good condi- 
tion after it is established. 

This soil is well suited to range. The natural plant cover 
is mainly tall and mid grasses, but native trees and 
shrubs are adjacent to stream channels in most areas. If 
the range is overgrazed, the taller, more desirable grasses 
are replaced by less productive short grasses and weeds. 
A planned grazing system that includes proper grazing 
use and. avoidance of grazing when the soil is wet main- 
tains or improves the range condition. Proper location of 
watering sites promotes uniform grazing. 

Windbreaks and environmental plantings are well 
suited to this soil. Suited trees and shrubs grow well 
because of the moisture provided by the water table. 
Proper site preparation and weed control before and after 


planting help to maintain the growth and vigor of the 
trees and shrubs. 

Generally, this soil should not be used for camp areas 
because of the flood hazard. Some of the better drained 
areas are suitable as picnic areas and playgrounds, espe- 
cially if they are protected against flooding. 

Dwellings generally should not be built on this soil 
because of the flood hazard. Other buildings can be con- 
structed if they are protected against flooding and the 
foundations and footings are designed to prevent struc- 
ture damage caused by wetness and by shrinking and 
swelling of the soil. Sewage lagoons can be located on this 
soil if they are protected against flooding. Other methods 
of waste disposal generally are unsatisfactory because of 
the high water table. 

Roads and streets should be graded above expected 
flood levels, and the base material should be strengthened 
to support vehicular traffic. Keeping moisture away from 
the subgrade reduces the damage caused by frost action. 
Capability unit Ilw-2; Subirrigated range site. 

LnA—Lane silt loam, 0 to 2 percent slopes. This deep, 
moderately well drained, nearly level soil is on upland 
flats, stream terraces, and alluvial fans. Individual areas 
are 500 feet to a half mile wide and as much as several 
miles long. They range from 30 to 180 acres. Slopes are 
plane to concave. 

Typically, the surface layer is dark gray silt loam about 
8 inches thick. The subsoil is about 30 inches of firm silty 
clay. It is dark gray in the upper part and grayish brown 
in the lower part. The lower part is caleareous and has 
spots of soft lime that extend into the underlying materi- 
al. The underlying material to a depth of 44 inches is light 
brownish gray, calcareous silty clay. Below this to a depth 
of 60 inches is grayish brown, calcareous silty clay loam. 
On upland flats in the north-central part of the county, 
the depth to lime is greater than is typical for Lane soils. 
In places the subsoil is less clayey than is typical for 
Lane soils. 

Included with this soil in mapping are small areas of 
Jerauld and Stickney soils. These soils make up less than 
10 percent of most areas. The Jerauld soils are in low 
areas. They contain more sodium and other salts than the 
Lane soil. The Stickney soils are intermingled with the 
Lane soil. They have a claypan subsoil and contain more 
sodium than the Lane soil. 

This soil is high in fertility and in content of organic 
matter. Available water capacity is moderate or high, but 
the clayey subsoil takes in water slowly and releases 
moisture slowly to plants. Permeability is moderately 
slow or slow. The subsoil shrinks and swells upon drying 
and wetting. Runoff is slow. 

Most areas of this soil are farmed. The soil has good 
potential for crops, tame pasture and hayland, range, 
windbreaks and environmental plantings, and openland 
and rangeland wildlife habitat. It has fair to good poten- 
tial for recreation uses and poor potential for most en- 
gineering uses. 
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This soil is well suited to corn, small grain, and alfalfa. 
Improving water intake, conserving moisture, and con- 
trolling soil blowing are the major concerns if the soil is 
farmed. Crop residue management or stubble mulching 
and minimum tillage conserve moisture and help to con- 
trol soil blowing. Field windbreaks and wind strip- 
cropping also help to control soil blowing. Chiseling or 
subsoiling improves water intake. Returning crop residue 
to the soil and using grasses and legumes in the cropping 
system help to maintain fertility and tilth. 

This soil is well suited to tame pasture and hayland. 
Planting the grasses and legumes best suited to the soil 
helps to contro! soil blowing and improves water intake. 
Proper stocking rates, rotation grazing, weed control, and 
applications of fertilizer help to keep the pasture in good 
condition after it is established. 

This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. Proper location of watering sites promotes 
uniform grazing. 

Windbreaks and environmental plantings are well 
suited to this soil. All climatically suited trees and shrubs 
grow well. A year of fallow prior to planting and weed 
control before and after planting conserve moisture 
needed for growth and survival. 

If buildings are constructed on this soil, properly desig- 
ning foundations and footings and diverting runoff away 
from the buildings help to prevent structure damage 
caused by shrinking and swelling. Enlarging the absorp- 
tion area in septic tank filter fields and laying the field in 
a bed of coarser material help to overcome the slow per- 
colation rate. This soil is well suited to sewage lagoons. 
Earthmoving for sanitary landfills is difficult in rainy 
periods because of the clayey subsoil. 

Roads and street should be graded to shed water, and 
the base material should be strengthened or replaced to 
support vehicular traffic. Capability unit IIs-1; Clayey 
range site. 

Lo—Loup loamy fine sand. This deep, poorly drained, 
nearly level soil is in swales on uplands. Individual areas 
range from 5 to 20 acres in size. Slopes are plane to con- 
cave and are mostly less than 2 percent. 

Typically, the surface soil is dark gray, very friable 
loamy fine sand about 16 inches thick. Below this is a 
transitional layer of grayish brown, very friable loamy 
fine sand about 4 inches thick. The underlying material to 
a depth of 60 inches is light brownish gray fine sand. In 
places the underlying material is loam or clay loam at a 
depth of 40 to 60 inches, and in places the soil is 
somewhat better drained than is typical for Loup soils. 

Included with this soil in mapping are scattered small 
areas of Shue soils. These somewhat poorly drained soils 
are underlain by clay loam or loam at a depth of 20 to 40 
inches. They make up less than 10 percent of any one 
mapped area. 


This soil is low in fertility and moderately low in con- 
tent of organic matter. Available water capacity is low, 
but the water table is within a depth of 3 feet during the 
greater part of the growing season. Permeability is rapid. 
The shrink-swell potential is low. Runoff is slow. 

Many areas of this soil are farmed. The soil has good 
potential for range and fair potential for tame pasture 
and hayland and for wetland and rangeland wildlife 
habitat. It has poor potential for crops, windbreaks and 
environmental plantings, and most recreation and en- 
gineering uses. 

This soil is poorly suited to crops. It commonly is 
farmed, however, because it occurs within larger areas of 
soils that are well suited to crops. In wet years crops 
grow poorly because of poor drainage. In other years, 
spring planting is delayed by wetness and late-planted 
crops are better suited than spring-sown crops. Con- 
trolling the wetness and the severe soil blowing hazard 
and improving fertility are the major concerns if the soil 
is cropped. If outlets are available, drainage can be im- 
proved. Crop residue management or stubble mulching, 
minimum tillage, wind stripcropping, and field windbreaks 
help to control soil blowing. Returning crop residue to the 
soil, using grasses and legumes in the cropping system, 
planting green manure crops, and applying animal manure 
improve fertility and tilth. 

This soil is well suited to tame pasture and hayland. In 
some years, however, seeding is difficult because of wet- 
ness. Proper stocking rates, rotation grazing, weed con- 
trol, and applications of fertilizer help to keep the pasture 
in good condition. 

This soil is well suited to range. The natural plant cover 
is mainly tall grasses. If the range is overgrazed, the tall 
grasses lose vigor and are replaced by less productive 
short grasses. A planned grazing system that includes 
proper grazing use and timely deferment of grazing 
promotes uniform grazing. 

Windbreaks are moderately well suited to this soil. 
Trees and shrubs that can tolerate wetness grow well. 
New plantings survive poorly in dry years. Maintaining a 
mulch of crop residue on the surface helps to control soil 
blowing during site preparation. 

Because of the high water table, locating buildings on 
other soils is more practical than applying the costly 
drainage measures that are required if this soil is used as 
a building site. Waste disposal systems also are not 
satisfactory because of the high water table. Roads and 
streets should be graded above potential levels of surface 
water. Capability unit IVw-2; Subirrigated range site. 

Mo—Mobridge silt loam. This deep, moderately well 
drained, nearly level soil is in swales and on low terraces 
along drainageways in the uplands. Some areas are sub- 
ject to flooding. Individual areas are irregular in shape 
and range from 60 to 100 acres or more in size. Slopes are 
plane to concave and are less than 2 percent. 

Typically, the surface layer is dark gray silt loam about 
6 inches thick. The subsurface layer is dark gray, friable 
silt loam about 8 inches thick. The subsoil is about 26 
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inches of friable silty clay loam. It is dark gray in the 
upper part and grayish brown in the lower part. The un- 
derlying material to a depth of 54 inches is light brownish 
gray, caleareous silty clay loam. Below this to a depth of 
65 inches is grayish brown, calcareous silty clay loam. In 
places, the subsoil is silt loam and the soil is calcareous 
within a depth of 20 inches. A well drained soil that has a 
clay loam subsoil is on convex slopes on the edge of some 
areas. 

Included with this soil in mapping are small areas of 
Lane soils. These soils make up less than 10 percent of 
any one mapped area. They have a more clayey subsoil 
than the Mobridge soil. 

This soil is high in fertility and in content of organic 
matter. Available water capacity is high. Permeability is 
moderate. The shrink-swell potential is moderate. Runoff 
is slow. 

Most areas of this soil are farmed. The soil has good 
potential for crops, tame pasture and hayland, range, 
windbreaks and environmental plantings, and openland 
wildlife habitat. It has fair to poor potential for most 
recreation and engineering uses. 

This soil is well suited to corn, small grain, and alfalfa. 
Wetness caused by flooding delays spring planting in 
some years, but in most years the additional moisture is 
beneficial. In dry years crops commonly are adversely af- 
fected by the lack of moisture late in summer. Crop 
residue management or stubble mulching and minimum 
tillage conserve moisture and reduce the risk of soil blow- 
ing. Returning crop residue to the soil and using grasses 
and legumes in the cropping system help to maintain fer- 
tility and tilth. 

This soil is well suited to tame pasture and hayland. All 
climatically suited pasture plants grow well. Proper 
stocking rates, rotation grazing, weed control, and applica- 
tions of fertilizer help to keep the pasture in good condi- 
tion after it is established. 

This soil is well suited to range. The natural plant cover 
is a mixture of tall, mid, and short grasses. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are.replaced by less productive short grasses. A 
planned grazing system that includes proper grazing use 
and deferred grazing maintains or improves the range 
condition. Proper location of watering sites promotes 
uniform grazing. 

Windbreaks and environmental plantings are well 
suited to this soil. All climatically suited trees and shrubs 
grow well. Proper site preparation and weed control be- 
fore and after planting conserve moisture and maintain 
the growth and vigor of the trees and shrubs. 

Buildings can be constructed on this soil if the site is 
protected against flooding. Proper design of foundations 
and footings helps to prevent structure damage caused by 
shrinking and swelling of the soil. Septic tank filter fields 
are suited if the field is protected against flooding. En- 
larging the absorption area helps to overcome the slow 
percolation rate in the soil. Packing and sealing the floor 
of sewage lagoons reduces the risk of seepage. This soil 


can be used for sanitary landfills if the site is protected 
against flooding. Excavating and backfilling, however, are 
difficult during wet periods because the subsoil is sticky 
when wet. 

Roads and streets should be graded above expected 
flood levels, and the base material should be strengthened 
to support vehicular traffic. Capability unit IIc-3; Over- 
flow range site. 

OkB—Oko clay loam, 3 to 9 percent slopes. This 
deep, well drained, undulating to gently rolling soil is on 
uplands. Areas are irregularly shaped and range from 5 
to 50 acres in size. Slopes are plane to convex. 

Typically, the surface layer is very dark grayish brown 
clay loam about 5 inches thick. The subsoil is grayish 
brown, calcareous, firm clay about 18 inches thick. It has 
spots and streaks of soft lime that extend into the under- 
lying material. The underlying material to a depth of 60 
inches is light olive gray, olive gray, and light gray, cal- 
careous clay. On some of the foot slopes, the surface layer 
is more than 5 inches thick. In places the subsoil contains 
slightly less clay than is typical for Oko soils. 

Included with this soil in mapping are small areas of 
moderately well drained Lane soils on foot slopes and in 
swales. These soils make up less than 10 percent of any 
one mapped area. They contain less clay than the Oko 
soil. 

This soil is medium in fertility and moderate in content 
of organic matter. If it is cropped, it loses its tilth easily 
and tends to crust after hard rains. Available water 
capacity is moderate or high, but the clayey subsoil takes 
in water slowly and releases moisture slowly to plants. 
Permeability is slow. The soil shrinks and swells mar- 
kedly upon drying and wetting. Runoff is medium. 

Most areas of this soil remain in native grass and are 
used for range. The soil has good potential for range and 
rangeland wildlife habitat and fair potential for crops, 
tame pasture and hayland, windbreaks and environmental 
plantings, and most recreation uses. It has poor potential 
for most engineering uses. 

This soil is well suited to range. The natural plant cover 
is mainly mid and short grasses. Maintaining an adequate 
grass cover and ground mulch reduces the risk of erosion 
and increases the moisture supply for plants by reducing 
runoff. If the range is overgrazed, the taller, more desira- 
ble grasses lose vigor and are replaced by less productive 
short grasses. A planned grazing system that includes 
proper grazing use and deferred grazing maintains or im- 
proves the range condition. Proper location of watering 
sites promotes uniform grazing. 

This soil is moderately well suited to small grain, corn, 
and alfalfa. Small grain is better suited than corn, espe- 
cially where slopes exceed 6 percent. Controlling erosion 
and soil blowing, conserving moisture, improving water 
intake, and maintaining fertility and tilth are the major 
concerns if the soil is cropped. Crop residue management 
or stubble mulching, minimum tillage, and grassed water- 
ways help to control erosion and soil blowing and con- 
serve moisture. Contour farming and terracing can also 
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help to control erosion and conserve moisture in areas 
where slopes are regular. Wind stripcropping helps to 
control soil blowing. Returning crop residue to the soil, 
using grasses and legumes in the cropping system, plant- 
ing green manure crops, and applying animal manure help 
to maintain fertility and tilth. Chiseling or subsoiling im- 
proves water intake. 

Seeding this soil to suited tame pasture plants is an ef- 
fective means of controlling erosion and soil blowing. 
Bunch-type species should not be planted alone where 
slopes exceed 6 percent. Proper stocking rates, rotation 
grazing, weed control, and applications of fertilizer help to 
keep the pasture in good condition after it is established. 

This soil is moderately well suited to windbreaks and 
environmental plantings. Suited species of trees and 
shrubs grow well, but height is less than optimum for 
maximum protection by windbreaks. A year of fallow 
prior to planting and weed control before and after plant- 
ing conserve moisture needed for tree growth. Planting 
the trees on the contour helps to control erosion. 

If buildings are constructed on this soil, properly desig- 
ning foundations and footings and diverting runoff away 
from the buildings help to prevent structure damage 
caused by shrinking and swelling. Enlarging the absorp- 
tion area and laying the line in a bed of coarse material 
help to overcome the slow percolation rate in septie tank 
filter fields. Sewage lagoons can be located on the less 
sloping parts of the landscape. Area-type sanitary land- 
fills work well on this soil, but the clayey texture severe- 
ly limits the use of this soil for trench-type landfills. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened or replaced to 
support vehicular traffic. Control of roadside erosion 
helps to control erosion in borrow areas and cut areas. 
Capability unit IVe-4; Clayey range site. 

OkD—Oko clay loam, 9 to 21 percent slopes. This 
deep, well drained, rolling to hilly soil is on the sides of 
ridges and entrenched drainageways in the uplands. In- 
dividual areas are irregular in shape and range from 50 to 
125 acres in size. Slopes are convex and generally are 
short and irregular. 

Typically, the surface layer is very dark grayish brown 
clay loam about 5 inches thick. The subsoil is grayish 
brown, calcareous, firm clay about 15 inches thick. It has 
spots and streaks of soft lime that extend into the under- 
lying material. The underlying material to a depth of 60 
inches is light olive gray, olive gray, and light gray, cal- 
careous clay. On some of the foot slopes, the surface layer 
is more than 5 inches thick. In places the subsoil contains 
less clay than is typical for Oko soils. . 

Included with this soil in mapping are small areas of 
moderately well drained Lane soils on foot slopes and in 
swales. These soils make up less than 10 percent of any 
one mapped area. They contain less clay than the Oko 
soil. 

This soil is medium in fertility and moderate in content 
of organic matter. Available water capacity is moderate 
or high, but the clayey subsoil takes in water slowly and 


releases moisture slowly to plants. Permeability is slow. 
The soil shrinks and swells markedly upon drying and 
wetting. Runoff is medium to rapid. 

Almost all areas of this soil remain in native grass and 
are used for range. The soil has good potential for range 
and rangeland wildlife habitat, fair potential for tame 
pasture. and hayland, and fair to poor potential for most 
recreation uses. It has poor potential for crops and for 
most engineering uses. 

This soil is best suited to range. The natural plant 
cover is mainly mid and short grasses. Maintaining an 
adequate grass cover and ground mulch reduces the risk 
of erosion and increases the moisture supply for plants by 
reducing runoff. If the range is overgrazed, the taller, 
more desirable grasses lose vigor and are replaced by less 
productive short grasses. A planned grazing system that 
includes proper grazing use and deferred grazing main- 
tains or improves the range condition. Proper location of 
watering sites promotes uniform grazing. 

This soil generally is not suited to cultivated crops 
because of the slope and a very severe erosion hazard. 
Seeding cultivated or disturbed areas to suited tame 
pasture plants is an effective means of reducing the risk 
of erosion and conserving moisture. Bunch-type species 
should not be planted alone because of the erosion hazard. 
Proper stocking rates, rotation grazing, weed control, and 
applications of fertilizer help to keep the pasture in good 
condition after it is established. 

This soil is not suited to windbreaks, but it can be used 
for environmental or special purpose plantings if the 
trees are planted by hand and given special care. Height 
is less than optimum unless additional moisture is pro- 
vided. 

If buildings are constructed on this soil, properly desig- 
ning foundations and footings and diverting runoff away 
from the buildings help to prevent structure damage 
caused by shrinking and swelling. Revegetating disturbed 
areas around the building site as soon as possible helps to 
control erosion. Enlarging the absorption area and laying 
the filter lines in beds of coarser material help to over- 
come the slow percolation rate in septic tank filter fields. 
Sewage lagoons can be located on the less steep parts of 
the landscape. 

Roads and streets that are graded to shed water can be 
built in the less steep areas of this soil. Strengthening or 
replacing the base material improves the ability of this 
soil to support vehicular traffic. Control of roadside ero- 
sion helps to control erosion in borrow areas and cut 
areas. Capability unit VlIe-4; Clayey range site. 

Pg—Pits, gravel. This map unit consists of open ex- 
cavations, 5 to 30 feet deep, from which overburden sand 
and gravel have been removed. Individual areas are ir- 
regular in shape and range from 2 to 50 acres in size. 
Slopes are uneven and broken. They range from nearly 
level on the pit bottoms to almost vertical on the rims. 
Some of the pit bottoms are covered with water. 

The pit bottoms typically are sand and gravel but are 
loam or clay loam glacial till or silty glacial drift where 
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the sand and gravel has been completely removed. 
Mounds of overburden consisting of mixed loamy soil 
material are on the edges of the areas. The bottoms and 
sides of the pits support little or no vegetation. Annual 
weeds grow on the mounds of overburden material. 

Most gravel pits can be used only as a source of sand 
and gravel for construction purposes. Some provide a 
limited amount of wildlife habitat. Abandoned gravel pits 
can be restored to range, tame pasture, or crops if recla- 
mation measures are applied. These measures include 
shaping the areas and using the mounds of overburden 
material as a topsoil dressing. Applying fertilizer as 
needed helps to establish the range or pasture. Capability 
unit VIIIs-2; not assigned to a range site. 

PrA—Prosper-Davison loams, 0 to 3 percent slopes. 
This map unit consists of deep, moderately well drained, 
nearly level to gently undulating soils on uplands, typi- 
cally on very slight rises broken by many shallow swales 
and small depressions. Parts of the unit are subject to 
flooding in some years. Individual areas are irregular in 
shape and range from 10 to 60 acres in size. They are 
about 55 percent Prosper soils and 25 percent Davison 
soils. The Prosper soils are in the concave swales. The 
Davison soils are on the rises. 

Typically, the Prosper soil has a surface layer of dark 
gray loam about 10 inches thick. The subsoil is about 24 
inches of friable or firm clay loam. It is dark gray in the 
upper part, grayish brown in the next part, and light 
brownish gray in the lower part. The lower part is cal- 
careous and has spots and streaks of lime that extend 
into the underlying material. The underlying material to a 
depth of 60 inches is pale yellow, calcareous clay loam. In 
places the subsoil is loam. 

Typically, the Davison soil has a surface layer of dark 
grayish brown, calcareous loam about 7 inches thick. The 
underlying material to a depth of about 23 inches is light 
gray, strongly calcareous, friable clay loam. Below this to 
a depth of 60 inches is light yellowish brown, light 
brownish gray, and light gray, caleareous clay loam. 

Included with this unit in mapping are small areas of 
Dudley, Houdek, Hoven, Stickney, and Tetonka soils. 
These soils make up about 20 percent of any one mapped 
area. The Dudley and Stickney soils are on foot slopes 
and in swales. They have a claypan subsoil and contain 
more sodium than the Prosper soil. The well drained Hou- 
dek soils are on some of the rises. They contain less car- 
bonates than the Davison soil. The poorly drained Hoven 
and Tetonka soils are in closed depressions. 

The Prosper soil is high in fertility and in content of or- 
ganic matter. The Davison soil is medium in fertility and 
moderate in content of organic matter. The high content 
of lime in the Davison soil affects the availability of plant 
nutrients. Available water capacity is high or moderate, 
and both soils have a water table that is perched within a 
depth of 6 feet during the early part of the growing 
season in most years. Permeability is moderate in the 
Davison soil and the upper part of the Prosper soil and 
moderately slow in the underlying material of the 


Prosper soil. The shrink-swell potential is moderate. Ru- 
noff is slow. 

Most areas are farmed. These soils have good potential 
for crops, tame pasture and hayland, range, windbreaks 
and environmental plantings, and openland wildlife 
habitat. They have fair to poor potential for most recrea- 
tion and engineering uses. 

These soils are well suited to corn, small grain, and al- 
falfa. Wetness delays spring planting in some years, but 
in most years the additional moisture is beneficial. In dry 
years, crops generally are adversely affected by the lack 
of moisture late in summer. Because the content of lime 
is high, the Davison soil is highly susceptible to soil blow- 
ing. Maintaining fertility and tilth are other management 
concerns if the soils are cropped. Crop residue manage- 
ment or stubble mulching and minimum tillage conserve 
moisture and reduce the risk of soil blowing. Field wind- 
breaks and wind stripecropping also help to control soil 
blowing. Returning crop residue to the soils and using 
grasses and legumes in the cropping system help to main- 
tain fertility and tilth. 

These soils are well suited to tame pasture and hay- 
land. All climatically suited pasture plants grow well. 
Proper stocking rates, rotation grazing, weed control, and 
applications of fertilizer help to keep the pasture in good 
condition after it is established. 

These soils are well suited to range. The natural plant 
cover is a mixture of tall, mid, and short grasses. If the 
range is overgrazed, the taller, more desirable grasses 
lose vigor and are replaced by less productive short 
grasses. A planned grazing system that includes proper 
grazing use and deferred grazing maintains or improves 
the range condition. Proper location of watering sites 
promotes uniform grazing. 

Windbreaks and environmental plantings are well 
suited to these soils. All climatically suited trees and 
shrubs grow well. Proper site preparation and weed con- 
trol help to establish the plantings and maintain growth 
and vigor. 

Buildings can be constructed on these soils if they are 
protected against flooding and if measures that improve 
drainage reduce the effects of the seasonal high water 
table. Proper design of foundations and footings helps to 
prevent structure damage caused by shrinking and 
swelling. Because of the potential flooding and the 
seasonal high water table, these soils are not suitable for 
septic tank filter fields, but they are suited to sewage 
lagoons if the lagoons are located on the surface and the 
bottom and sides are packed and sealed to reduce the risk 
of seepage. 

Roads and streets should be graded above expected 
flood levels, and the base material should be strengthened 
to support vehicular traffic. Keeping moisture away from 
the subgrade reduces the likelihood of damage caused by 
frost action. Capability unit IIc-3; Prosper soil in Over- 
flow range site, Davison soil in Silty range site. 

Sh—Shue loamy fine sand. This deep, somewhat 
poorly drained, nearly level soil is in swales and shallow 
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depressions in the uplands. In some years it is subject to 
flooding. Individual areas are irregular in shape and 
range from 10 to 80 acres in size. Slopes are plane to con- 
cave and are mostly less than 2 percent. 

Typically, the surface layer is dark gray loamy fine 
sand about 10 inches thick. Below this is a transitional 
layer of grayish brown, very friable loamy fine sand 
about 6 inches thick. The underlying material to a depth 
of 26 inches is grayish brown, loose loamy fine sand. 
Below this to a depth of 60 inches is light gray and light 
brownish gray, calcareous clay loam. In places the under- 
lying clay loam is 40 to 60 inches or more from the sur- 
face. 

Included with this soil in mapping are small areas of 
Carthage, Forestburg, and Loup soils. These soils make 
up less than 15 percent of any one mapped area. The 
moderately well drained Carthage and Forestburg soils 
are on slight rises. Also, the Carthage soil contains more 
clay and less sand than the Shue soil. The poorly drained 
Loup soils are in low areas. They typically are underlain 
by fine sand that extends to a depth of 60 inches or more. 

This soil is low in fertility and moderately low in con- 
tent of organic matter. Available water capacity is 
moderate, and the water table is perched between depths 
of 1 foot and 3 feet during the early part of the growing 
season. Permeability is rapid in the upper part of the soil 
and moderately slow in the underlying clay loam. The 
shrink-swell potential is moderate in the underlying clay 
loam. Runoff is slow. 

Most areas of this soil are farmed. The soil has good 
potential for tame pasture and hayland, range, and wind- 
breaks and environmental plantings. It has fair potential 
for crops, openland and rangeland wildlife habitat, and 
most recreation uses. It has poor potential for most en- 
gineering uses. 

This soil is moderately well suited to corn, small grain, 
and alfalfa. A late-planted crop, such as corn, is better 
suited than spring-sown small grain because of wetness 
early in the growing season. In dry years crops are ad- 
versely affected by the lack of moisture late in summer. 
The hazard of soil blowing is severe. Maintaining tilth and 
fertility are concerns of management. Crop residue 
management or stubble mulching, minimum tillage, wind 
stripcropping, and field windbreaks help to control soil 
blowing and conserve moisture. Returning crop residue to 
the soil, using grasses and legumes in the cropping 
system, and planting green manure crops improve fertili- 
ty and tilth. 

Seeding this soil to tame pasture plants is an effective 
means of controlling soil blowing. All climatically suited 
pasture plants grow well because of the moisture supplied 
by the seasonal high water table. Proper stocking rates, 
rotation grazing, weed control, and applications of fertil- 
izer help to keep the pasture in good condition after it is 
established. 

This soil is well suited to range. The natural plant cover 
is mainly tall grasses and sedges. Maintaining an 
adequate grass cover and ground mulch helps to control 


soil blowing and conserves moisture. If the range is over- 
grazed, the tall grasses lose vigor and are replaced by 
less productive grasses and undesirable weeds. Continu- 
ous overgrazing results in bare ground and soil blowing. 
A planned grazing system that includes proper grazing 
use and deferred grazing maintains or improves the range 
condition. Proper location of watering sites promotes 
uniform grazing. 

This soil is well suited to windbreaks and environmen- 
tal plantings. Trees and shrubs that can tolerate wetness 
from the seasonal high water table grow well. In dry 
years new plantings survive poorly. Maintaining a mulch 
of crop residue on the surface helps to control soil blow- 
ing during site preparation. 

If buildings are constructed on this soil, protection 
against flooding and installation of subsurface drains help 
to prevent damage caused by wetness. Proper design of 
foundations and footings helps to prevent damage caused 
by shrinking and swelling of the underlying clay loam. 
Sewage lagoons can be located on the surface of this soil 
if they are protected against flooding and if the floor and 
sides are sealed to prevent seepage. Because of the water 
table, it is more practical to locate other types of waste 
disposal on better suited soils. 

Roads and streets should be graded above expected 
flood levels. Keeping moisture away from the subgrade 
reduces the damage caused by frost action. Capability 
unit [Ve-10; Subirrigated range site. 

Sp—Spottswood loam. This deep, moderately well 
drained, nearly level soil is on terraces and uplands. 
Areas are irregularly shaped and range from 10 to 60 
acres in size. Slopes are plane to concave and are mostly 
less than 2 percent. 

Typically, the surface soil is dark gray loam about 12 
inches thick. The subsoil is about 16 inches of friable clay 
loam. It is dark gray in the upper part, dark grayish 
brown in the next part, and grayish brown in the lower 
part. The lower part is calcareous and has spots and 
streaks of lime that extend into the underlying material. 
The underlying material to a depth of 60 inches is grayish 
brown, calcareous gravelly sand or sand and gravel. 

Included with this soil in mapping are small areas of 
Delmont, Enet, and Grat soils. These soils make up less 
than 15 percent of any one mapped area. The somewhat 
excessively drained Delmont soils and well drained Enet 
soils are on slight rises. The poorly drained Grat soils are 
on the lower parts of the landscape. They contain more 
clay in the subsoil than the Spottswood soil. 

This soil is medium in fertility and high in content of 
organic matter. Available water capacity is moderate, and 
the seasonal high water table fluctuates between depths 
of 3 and 6 feet during the early part of the growing 
season. Permeability is moderate in the subsoil and rapid 
in the underlying material. The shrink-swell potential is 
low. Runoff is slow. 

Most areas of this soil are farmed. The soil has good 
potential for range, windbreaks and _ environmental 
plantings, openland wildlife habitat, and recreation uses. 
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It has fair potential for crops, tame pasture and hayland, 
and rangeland wildlife habitat. It has fair to poor poten- 
tial for most engineering uses. 

This soil is moderately well suited to corn, small grain, 
and alfalfa. In wet years, wetness delays spring planting 
and late-planted crops, such as corn and sorghum, are 
best suited. In dry years, the soil tends to be droughty 
and spring-sown small grain is better suited than corn. 
Controlling soil blowing and maintaining fertility are 
management concerns. Crop residue management or stub- 
ble mulching, minimum tillage, wind stripcropping, and 
field windbreaks conserve moisture and help to control 
soil blowing. Returning crop residue to the soil and using 
grasses and legumes in the cropping system help to main- 
tain fertility and tilth. 

This soil is moderately well suited to tame pasture and 
hayland. Production is limited in dry years because the 
soil tends to be droughty. Proper stocking rates, rotation 
grazing, weed control, and applications of fertilizer help to 
keep the pasture in good condition after it is established. 

This soil is well suited to range. The natural plant cover 
is mainly tall and mid grasses. If the range is overgrazed, 
the taller, more desirable grasses lose vigor and are 
replaced by less productive short grasses. A planned 
grazing system that includes proper grazing use and 
deferred grazing maintains or improves the range condi- 
tion. Proper location of watering sites promotes uniform 
grazing. 

Trees and shrubs grown as windbreaks and environ- 
mental plantings are well suited to this soil. Proper site 
preparation and weed control before and after planting 
help to establish and maintain the trees and shrubs. 

If buildings with basements are constructed on this soil, 
subsurface drains help to prevent damage caused by wet- 
ness. Because of the water table, this soil is poorly suited 
to waste disposal systems. Sewage lagoons can be located 
on the surface of the soil if the floor and sides are sealed 
to prevent seepage into the water table. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. Keeping moisture away from the sub- 
grade reduces the damage caused by frost action. Capa- 
bility unit IIIs-2; Overflow range site. 

St—Stickney-Jerauld silt loams. This map unit con- 
sists of deep, moderately well drained soils on upland 
flats along drainageways. Slopes are plane to slightly con- 
cave and are less than 2 percent. Individual areas are ir- 
regular in shape and range from 10 to 120 acres in size. 
They are about 60 percent Stickney soils and 25 percent 
Jerauld soils. The Stickney soils are on very slight rises. 
The Jerauld soils are in low areas. The two soils are so 
closely intermingled that it was not practical to separate 
them in mapping. 

Typically, the Stickney soil has a surface layer of dark 
gray silt loam about 8 inches thick and a subsurface layer 
of gray silt loam about 3 inches thick. The next 2 inches is 
a transitional layer of dark gray silty clay loam that has 
tongues of gray silt loam. The subsoil is about 19 inches 


thick. It is gray, firm silty clay loam in the upper part; 
grayish brown silty clay loam in the next part; and light 
brownish gray, calcareous clay loam in the lower part. 
The lower part has spots and streaks of lime and gypsum 
that extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray 
and light yellowish brown, calcareous clay loam. In some 
places the soil has no thin transitional layer and is shal- 
lower to sodium and other salts than is typical for 
Stickney soils. In others the soil has no subsurface layer 
and contains less sodium than is typical for Stickney soils. 

Typically, the Jerauld soil has a surface layer of gray 
silt loam about 2 inches thick. The subsoil is dark gray, 
very firm or firm silty clay about 9 inches thick. The 
lower part is calcareous and has spots and streaks of salts 
that extend into the underlying material. The underlying 
material to a depth of 60 inches is grayish brown, light 
yellowish brown, and light brownish gray, calcareous clay 
loam. 

Included with this unit in mapping are small areas of 
Davison, Hoven, and Tetonka soils. These soils make up 
about 15 percent of any one mapped area. The Davison 
soils are on very slight rises. They do not have a claypan 
subsoil, and they contain more lime and less sodium than 
the Stickney and Jerauld soils. The poorly drained Hoven 
and Tetonka soils are in closed depressions. 

The Stickney and Jerauld soils are medium to low in 
fertility and are moderate in content of organic matter. 
The Stickney soil tends to crust after hard rains. Tilth is 
very poor in the Jerauld soil. The Jerauld soil commonly 
is strongly alkaline within a depth of 15 inches. Available 
water capacity is moderate or high, but both soils have a 
claypan subsoil that limits the growth of plant roots, 
water intake, and the amount of moisture released to 
plants. The claypan subsoil is especially limiting in the 
Jerauld soil. Permeability is slow or very slow. Both soils 
shrink and swell markedly upon drying and wetting. Ru- 
noff is slow. 

Most areas are farmed. These soils have fair potential 
for crops and for tame pasture and hayland. The Stickney 
soil has good potential for range and rangeland wildlife 
habitat, fair to good potential for recreation uses, and fair 
potential for windbreaks and environmental plantings, but 
the Jerauld soil has poor potential for those uses. Both 
soils have poor potential for most engineering uses. 

These soils are moderately well suited to farming. 
Small grain generally is better suited than corn. Crop 
growth commonly is uneven because growth is poor on 
the Jerauld soil. Spring planting is delayed in some years 
because the soils dry slowly. Improving water intake, 
tilth, and fertility and conserving moisture are the main 
concerns if the soils are cropped. Soil blowing is a 
problem in some areas. Crop residue management or 
stubble mulching, minimum tillage, and wind strip- 
cropping conserve moisture and help to control soil blow- 
ing. Chiseling or subsoiling, timely tillage, grasses and 
legumes in the cropping system, green manure crops, and 
applications of animal manure improve water intake, tilth, 
and fertility. 
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These soils are also moderately well suited to tame 
pasture and hayland. Suited tame pasture plants. grow 
well on the Stickney soil, but seeds are not successful on 
the Jerauld soil. Proper stocking rates, rotation grazing, 
weed control, and applications of fertilizer help to keep 
the pasture in good condition after it is established. 

These soils are well suited to range. The natural plant 
cover is mainly mid and short grasses. Maintaining an 
adequate grass cover and ground mulch conserves 
moisture and improves water intake. If the range is over- 
grazed, the taller, more desirable grasses lose vigor and 
are replaced by less productive short grasses. Continuous 
overgrazing results in considerable areas of bare Jerauld 
soil. A planned grazing system that includes proper graz- 
ing use and deferred grazing maintains or improves the 
range condition. Proper location of watering sites 
promotes uniform grazing. Range seeding helps to restore 
range that is in poor condition. It also helps to restore 
areas that have been farmed or otherwise disturbed. 

Windbreaks and environmental plantings can be grown 
on the Stickney soil if optimum height is not expected or 
desired. A year of fallow prior to planting and weed con- 
trol before and after planting conserve moisture needed 
for tree growth. The Jerauld soil is not suitable for wind- 
breaks. It is suitable for special plantings if the trees and 
shrubs that can tolerate salts and strong alkalinity are 
selected. 

If buildings are constructed on these soils, properly 
designing foundations and footings and diverting runoff 
away from the buildings help to prevent structure 
damage caused by shrinking and swelling. The soils are 
well suited to sewage lagoons, but the clayey subsoil 
limits other methods of waste disposal. Enlarging the ab- 
sorption area and laying the lines in beds of coarse 
material help to overcome the slow percolation rate in 
septic tank filter fields. Providing all-weather service 
roads facilitates the use of these soils for sanitary land- 
fills, 

Roads and streets should be graded to shed water, and 
the base material should be strengthened or replaced to 
support vehicular traffic. Stickney soil in capability unit 
IIIs-1, Clayey range site; Jerauld soil in capability unit 
VIs-1, Thin Claypan range site. 

Ta—Tetonka loamy fine sand, overblown. This deep, 
poorly drained, level soil is in closed depressions that 
have an accumulation of windblown sandy material on the 
surface. Individual areas are irregular in shape and range 
from 5 to 15 acres in size. Slopes are less than 1 percent. 
The surface in some areas is uneven. Most areas are 
flooded by runoff during spring in most years. 

Typically, the surface layer is gray loamy fine sand 
about 8 inches thick. The subsurface layer is gray, very 
friable silt loam about 11 inches thick. The subsoil is dark 
gray, firm clay about 25 inches thick. The underlying 
material is light brownish gray clay and clay loam. 

This soil is medium in fertility and moderately low in 
content of organic matter. Reaction is medium acid to 
neutral in the subsoil. Available water capacity is 


moderate or high, and the water table is within a depth of 
5 feet in most years. The sandy surface layer takes in 
water readily, but the subsoil is very slowly permeable. 
The shrink-swell potential is high in the subsoil. Runoff is 
ponded. 

Most areas of this soil remain in native grass and are 
used for range. The soil has good potential for range, fair 
potential for wetland wildlife habitat, and poor potential 
for crops, tame pasture and hayland, windbreaks and en- 
vironmental plantings, recreation uses, and most en- 
gineering uses. If artificial drainage is feasible or if 
drainage is adequate, the soil has fair potential for crops 
and good potential for tame pasture and hayland. 

This soil is well suited to range. The natural plant cover 
is mainly tall and mid grasses and sedges, If the range is 
overgrazed, the taller, more desirable grasses are 
replaced by less productive short grasses and weeds. A 
planned grazing system that includes proper grazing use 
and avoidance of grazing when the soil is excessively wet 
maintains or improves the range condition. This soil is a 
favorable site for excavated dugouts that provide 
livestock water. 

Some areas of this soil are farmed with larger areas of 
other soils. Because of wetness in spring, late-planted 
crops, such as corn, sorghum, and millet, are better suited 
than spring-sown small grain. In wet years, the soil is too 
wet for crops. Surface drains are beneficial, but artificial 
drainage is not feasible in most areas because suitable 
outlets are not available. The soil blowing hazard is 
severe if the soil is cropped. Crop residue management 
and minimum tillage help to maintain fertility and tilth. 

Unless artificial drainage is provided, only water- 
tolerant tame pasture plants, such as creeping foxtail, 
reed canarygrass, and western wheatgrass, can be seeded. 
If drainage is improved, the soil can support a wider 
variety of pasture plants and produce a large amount of 
forage. Proper stocking rates, rotation grazing, weed con- 
trol, and applications of fertilizer help to keep the pasture 
in good condition after it is established. 

Because of wetness, this soil is not suited to wind- 
breaks normally planted by machinery. Water-tolerant 
trees and shrubs can be grown if they are planted by 
hand and given special care. Artificial drainage that 
lowers the water table improves the suitability of this soil 
for trees. 

This soil is not suitable as a site for buildings because 
of the flooding and the high water table. Sewage lagoons 
can be located on this soil if the sandy surface layer is 
removed and the site is protected against flooding. Other 
types of waste disposal are not suitable. 

Roads and streets should be graded above expected 
flood levels, and the base material should be replaced so 
that the roads and streets can support vehicular traffic. 
Capability unit [Vw-1; Closed Depression range site. 

Te—Tetonka-Hoven silt loams. This map unit consists 
of deep, poorly drained, level soils in closed depressions in 
the uplands. Slopes are less than 1 percent and are plane 
to slightly concave. The surface is uneven on the edge of 
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some areas. Individual areas range from 5 to 30 acres in 
size and are about 60 to 80 percent Tetonka soils and 15 
to 35 percent Hoven soils. The Tetonka soils generally are 
on the lower parts of the depressions. The Hoven soils 
are on the rims of the depressions. The two soils are so 
closely intermingled that it was not practical to separate 
them in mapping. Most areas are flooded by runoff during 
spring in most years. 

Typically, the Tetonka soil has a surface layer of dark 
gray silt loam about 8 inches thick and a subsurface layer 
of gray, very friable silt loam about 6 inches thick. The 
next 4 inches is a transitional layer of dark gray clay 
loam that has tongues of gray silt loam. The subsoil is 
about 24 inches of firm clay and clay loam. It is gray in 
the upper part and grayish brown in the lower part. The 
underlying material to a depth of 60 inches is light 
brownish gray, caleareous clay loam. In places the surface 
layer and subsurface layer, combined, are less than 10 
inches thick. 

Typically, the Hoven soil has a surface layer of gray 
silt loam about 4 inches thick. The subsoil is gray, very 
firm or firm clay about 30 inches thick. The underlying 
material to a depth of 60 inches is light brownish gray 
and light gray, caleareous clay loam. 

Included with this unit in mapping are small areas of 
Davison and Dudley soils on the rims of some of the 
depressions. These soils make up about 5 percent of any 
one mapped area. They are moderately well drained. The 
Davison soils do not have a firm subsoil and contain less 
sodium than the Hoven soil. 

The Tetonka and Hoven soils are medium in fertility 
and moderate in content of organic matter. They tend to 
crust when dry. Tilth is very poor in the Hoven soil 
because the claypan subsoil is near the surface. Available 
water capacity is high or moderate, and the Tetonka soil 
has a water table that is usually within 5 feet of the sur- 
face. Permeability is very slow. The shrink-swell potential 
is high. Runoff is ponded. 

Most areas remain in native grass and are used for 
range. These soils have fair to good potential for range, 
fair potential for wetland wildlife habitat, and poor poten- 
tial for crops, tame pasture and hayland, windbreaks and 
environmental plantings, recreation uses, and most en- 
gineering uses. 

These soils are well suited to range. The natural plant 
cover is mainly tall and mid grasses and sedges. If the 
range is overgrazed, the taller, more desirable grasses are 
replaced by less productive short grasses and weeds. Con- 
tinuous overgrazing, especially when the soils are wet, 
results in bare ground during dry cycles and a cover of 
undesirable weeds during wet cycles. A planned grazing 
system that includes proper grazing use and avoidance of 
grazing when the soils are wet maintains or improves the 
range condition. This map unit is a favorable site for ex- 
cavated dugouts that provide livestock water. 

Some areas of these soils are farmed with larger areas 
of other soils. In wet years these soils are too wet for cul- 
tivation. In dry years crops grow poorly on the Hoven 


soil because tilth is very poor and the claypan subsoil 
limits water intake, the growth of plant roots, and the 
amount of moisture released to plants. Surface drains im- 
prove the suitability of the Tetonka soil for crops, but in 
most areas artificial drainage is not feasible because 
suitable outlets are not available. Crop residue manage- 
ment and timely tillage help to maintain tilth and fertility 
in areas that are cropped. 

The Hoven soil is not suited to tame pasture plants. 
Unless drainage is improved, the Tetonka soil is suited 
only to water-tolerant species, such as creeping foxtail, 
reed canarygrass, and western wheatgrass. If drainage is 
improved, it is well suited to tame pasture and hayland. 
Proper stocking rates, rotation grazing, weed control, and 
applications of fertilizer help to keep the pasture in good 
condition after it is established. 

Because of wetness, these soils are not suited to wind- 
breaks normally planted by machinery. Water-tolerant 
trees and shrubs can be grown if they are planted by 
hand and given special care. 

Habitat for wetland wildlife can be enhanced on these 
soils by constructing level ditches or shallow pits that 
provide open water. 

Because of flooding and the high water table, these 
soils are not suitable sites for buildings. Constructing the 
buildings on other soils generally is more practical than 
applying the costly drainage measures needed on these 
soils. Sewage lagoons generally function well, but other 
methods of waste disposal generally are not satisfactory 
because of flooding and the water table in the Tetonka 
soil. 

Roads and streets should be graded above expected 
water levels, and the base material should be hauled in 
from other areas. Generally, locating roads and streets 
around this map unit is more practical than running them 
through the unit. Tetonka soil in capability unit IVw-1, 
Hoven soil in capability unit VIs-1; Closed Depression 
range site. 

ZeC—Zell silt loam, 6 to 12 percent slopes. This deep, 
well drained, moderately sloping to strongly sloping soil is 
on upland ridgés and along entrenched drainageways. In- 
dividual areas generally are long and narrow and range 
from 20 to 80 acres in size. Slopes are long and smooth 
and are convex. 

Typically, the surface layer is dark gray silt loam about 
6 inches thick. Below this is a transitional layer of grayish 
brown, very friable silt loam about 7 inches thick. The un- 
derlying material to a depth of 60 inches is light gray silt 
loam. The entire profile is calcareous. 

Included with this soil in mapping are small areas of 
Great Bend soils on foot slopes. These soils make up less 
than 10 percent of any one mapped area. They are 
leached of lime to a depth of 11 inches or more. 

This soil is low in fertility and moderately low in con- 
tent of organic matter. Availability of plant nutrients is 
affected by the shallowness to a high content of lime. The 
soil is easy to work. Available water capacity is high, and 
permeability is moderate. The shrink-swell potential is 
low. Runoff is medium. 
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Most areas of this soil remain in native grass and are 
used as range. The soil has fair potential for range, tame 
pasture and hayland, rangeland wildlife habitat, and most 
recreation and engineering uses. It has poor potential for 
crops and for windbreaks and environmental plantings. 

This soil is well suited to range. The natural plant cover 
is mainly mid and short grasses. Maintaining a good grass 
cover and ground mulch prevents excessive soil losses 
and increases the supply of moisture available to range 
plants by reducing runoff. If the range is overgrazed, the 
taller, more desirable grasses lose vigor and are replaced 
by less productive short grasses. A planned grazing 
system that includes proper grazing use and deferred 
grazing maintains or improves the range condition. 
Proper location of watering sites promotes uniform graz- 
ing. 

This soil is poorly suited to farming because the erosion 
hazard is severe. Where slopes are less than 9 percent, it 
is suitable for close-sown crops if erosion and soil blowing 
are controlled. Contour farming, terracing, grassed water- 
ways, and stubble mulching or crop residue management 
help to control erosion and soil blowing. Using grasses 
and legumes in the cropping system and planting green 
manure crops help to maintain fertility and tilth. In 
disturbed areas where slopes exceed 9 percent, erosion 
can be best controlled by seeding range plants or tame 
pasture plants. 

Seeding disturbed areas of this soil to tame pasture 
plants is an effective means of controlling erosion and soil 
blowing. Bunch-type grasses should not be planted alone 
because of the severe erosion hazard. Maintaining a mulch 
of crop residue on the surface during seedbed preparation 
helps to control erosion. Proper stocking rates, rotation 
grazing, weed control, and applications of fertilizer help to 
keep the pasture in good condition. 

This soil is suited to windbreaks only in areas where 
slopes are less than 9 percent. If windbreaks are grown, 
planting the trees and shrubs on the contour conserves 
moisture needed for tree growth. Other types of trees 
and shrubs can be planted if species that can tolerate a 
high content of lime are selected and if additional 
moisture is provided. No tree or shrub reaches its op- 
timum height on this soil. 

If buildings are constructed on this soil, proper design 
of foundations and footings helps to overcome the low 
strength of the soil for supporting loads. Disturbed areas 
around the building site should be revegetated as soon as 
possible to reduce the risk of erosion. Enlarging the ab- 
sorption area helps to overcome the slow percolation rate 
in septic tank filter fields. Sewage lagoons can be located 
on the less sloping parts of the landscape. The floor and 
sides should be sealed to reduce the risk of seepage. This 
soil is well suited to sanitary landfills. 

Roads and streets should be graded to shed water, and 
the base material should be strengthened to support 
vehicular traffic. Keeping moisture away from the sub- 
grade helps to prevent damage caused by frost action. 
Control of roadside erosion helps to contro] erosion in 


borrow areas and cut areas. Capability unit Vle-3; Thin 
Upland range site. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. It 
is useful in adjusting land use, including urbanization, to 
the limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in uses of the land. 

While a soil survey is in progress, soi] scientists, con- 
servationists, engineers, and others keep extensive notes 
about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on erosion, 
drought damage to specific crops, yield estimates, flood- 
ing, the functioning of septic tank disposal systems, and 
other factors affecting the productivity, potential, and 
limitations of the soils under various uses and manage- 
ment. In this way, field experience and measured data on 
soil properties and performance are used as a basis for 
predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and woodland, as sites for buildings, highways and other 
transportation systems, sanitary facilities, and parks and 
other recreation facilities, and for wildlife habitat. From 
the data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these land 
uses can be identified, and costly failures in houses and 
other structures, caused by unfavorable soil properties, 
can be avoided. A site where soil properties are favorable 
can be selected, or practices that will overcome the soil 
limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
ty of the survey area or other broad planning area and on 
the environment, Productivity and the environment. are 
closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, side- 
walks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


M. Scorr ARGABRIGHT, conservation agronomist, Soil Conservation 
Service, helped prepare this section. 


54 SOIL SURVEY 


The major management concerns in the use of the soils 
for crops and pasture are described in this section. In ad- 
dition, the crops or pasture plants best suited to the soil, 
including some not commonly grown in the survey area, 
are discussed; the system of land capability classification 
used by the Soil Conservation Service is explained; and 
the estimated yields of the main crops and hay and 
pasture plants are presented for each soil. 

This section provides information about the overall 
agricultural potential of the survey area and about the 
management practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, planners, 
conservationists, and others. For each kind of soil, infor- 
mation about management is presented in the section 
“Soil maps for detailed planning.” Planners of manage- 
ment systems for individual fields or farms should also 
consider the detailed information given in the description 
of each soil. 

About 565,000 acres in the survey area was used for 
crops, hayland, and pasture in 1975, according to updated 
estimates based on the 1967 Conservation Needs Invento- 
ry. Of this total, about 173,000 acres was used for close- 
grown crops, mainly spring wheat and oats; 145,000 acres 
for row crops, mainly corn harvested for grain or silage; 
115,000 acres for rotation hay and pasture; 45,000 acres 
for permanent native or tame hayland; and 75,000 acres 
for permanent pasture. About 12,000 acres was in conser- 
vation use or summer fallow. 

The potential of the soils in Beadle County for in- 
creased crop production is good. About 112,000 acres of 
potentially good cropland is used as rangeland, about 
73,000 acres as pasture, and about 17,000 acres as per- 
manent native hayland. In addition to this reserve 
productive capacity, food production could also be in- 
creased considerably by extending the latest crop produc- 
tion technology to all cropland in the county. This soil sur- 
vey can greatly facilitate the application of such technolo- 
gy. 

Soil erosion is the major problem on about 30 percent 
of the cropland and pasture in Beadle County. If the 
slope is more than 2 percent, erosion is a hazard on Bea- 
dle, Enet, Ethan, Hand, Houdek, and Oko soils. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the sur- 
face layer is lost and part of the subsoil is incorporated 
into the plow layer. Loss of the surface layer is especially 
damaging on clayey soils, such as Oko, on soils having a 
clayey subsoil, such as Beadle, and on sloping soils having 
a claypan subsoil, such as Dudley. Erosion also reduces 
productivity on soils that tend to be droughty, such as the 
Delmont, Enet, and Spottswood soils. Second, soil erosion 
on farmland results in sediment entering streams and 
lakes. Controlling erosion minimizes the pollution of 
streams and lakes by sediment and improves water quali- 
ty for fish and wildlife, recreation, and municipal use. 

Erosion control provides protective surface cover, 
reduces runoff, and increases infiltration. A cropping 


system that keeps a plant cover on the soil for extended 
periods can hold soil erosion losses to amounts that will 
not reduce the productive capacity of the soils. On 
livestock farms, which require hay and pasture, legume 
and grass forage crops in the cropping system not only 
provide nitrogen and improve tilth for the following crop, 
but also reduce the risk of erosion on sloping soils. 

Slopes are so short and irregular that contour tillage or 
terracing is not practical in most areas of the sloping Bea- 
dle, Ethan, Hand, Houdek, and Oko soils. On these soils, a 
cropping system that provides substantial plant cover is 
needed to control erosion. Minimizing tillage and leaving 
crop residue on the surface increase infiltration and 
reduce runoff and the hazard of erosion. These practices 
can be adapted to most soils in the survey area. 

Soils that have long, smooth slopes, such as Enet soils,, 
are best suited to contouring and contour stripcropping. 
These soils are less suitable for terracing because the un- 
favorable subsoil would be exposed in terrace channels. 

Soil blowing is a slight to severe hazard on almost all 
soils in the county. The soil blowing hazard is especially 
severe on the sandy Doger, Elsmere, Forestburg, Loup, 
and Shue soils and on Blendon and Carthage soils. The 
clayey Oko soils and soils that have a high content of 
lime, such as Davison and Zell soils, also are highly 
susceptible to soil blowing. Soil blowing can damage these 
soils in a few hours if winds are strong and the soils are 
dry and bare of vegetation or surface mulch. Maintaining 
a plant cover, crop residue, or, through proper tillage, a 
rough surface minimizes soil blowing on these soils. Wind- 
breaks of suited trees and shrubs also are effective in 
reducing the risk of soil blowing. 

Information about the design of erosion-control systems 
for each kind of soil is contained in the Technical Guide, 
available in local offices of the Soil Conservation Service. 

Soil drainage is the major management need on about 1 
percent of the acreage used for crops and pasture in the 
survey area. The poorly drained Hoven, Loup, and Teton- 
ka soils, which make up about 40,000 acres of the survey 
area, are naturally so wet that the production of crops 
commonly grown in the area is generally not possible. Ar- 
tificial drainage generally is not feasible in most areas of 
these soils. 

Wetness delays planting in some years on somewhat 
poorly and poorly drained soils, such as Grat and Shue 
soils. The moderately well drained to somewhat poorly 
drained Bon, Bonilla, Davis, LaDelle, Mobridge, and 
Prosper soils, which are on bottom land and in swales, 
receive additional moisture as floodwater from streams or 
as runoff from adjacent soils. During wet years tillage 
and planting are delayed in spring, but in most years 
drainage is adequate and the additional moisture benefits 
the crops. Artificial drainage rarely is needed on these 
soils. 

Soil fertility is naturally low in the sandy Doger, El- 
smere, Forestburg, and Shue soils, in soils that have a 
high content of lime, such as Zell soils, and in soils that 
are shallow over sand and gravel, such as Delmont and 


BEADLE COUNTY, SOUTH DAKOTA 2) 


Talmo soils. Grasses and legumes in the cropping system 
help to maintain fertility. On all soils, additions of fertil- 
izer shouid be based on the results of soil tests, on the 
need of the crop, and on the expected level of yields. The 
Cooperative Extension Service can help in determining 
the kinds and amounts of fertilizer to apply. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. 

Beadle soils have a clayey subsoil, and Dudley soils 
have a claypan subsoil. Poor tilth is a problem on these 
soils. These soils dry out slowly in spring and are difficult 
to work. If they are wet when tilled, they tend to be very 
cloddy when dry and good seedbeds are difficult to 
prepare. Timely tillage, grasses and legumes in the cropping 
system, crop residue management, and chiseling improve 
tilth. 

Field crops suited to the soils and climate of the survey 
area include close-growing crops and row crops. Spring 
wheat, oats, and alfalfa are the main close-growing crops. 
Winter wheat, barley, rye, and flax are also suitable but 
are grown to a lesser extent. Corn is the main row crop. 
A small acreage is used for sorghum. In dry years these 
row crops commonly are harvested for silage. 

All commonly grown and climatically suited crops are 
suited to the deep, well drained and moderately well 
drained soils, such as Blendon, Bon, Bonilla, Carthage, 
Davison, Great Bend, Hand, Houdek, LaDelle, Lane, 
Mobridge, and Prosper soils. 

Early maturing, more drought-resistant small grain is 
better suited than deeper rooted corn and alfalfa on soils 
with porous underlying material that limits the root depth 
and water storage capacity. Delmont, Enet, and Spott- 
swood soils are examples. 

Small grain and alfalfa are better suited than row crops 
on Beadle and Oko soils. These soils have a clayey subsoil 
that retards root growth and restricts the amount of 
water released to plants. 

Soils that are rapidly permeable in the upper part, such 
as Elsmere, Forestburg and Shue soils, tend to be too 
droughty for shallow-rooted crops, such as small grain. 

The pasture plants best suited to the climate and to 
most of the soils in the survey area are alfalfa, inter- 
mediate wheatgrass, and smooth bromegrass. Crested 
wheatgrass is well suited to soils that tend to be 
droughty, such as the Delmont, Enet, and Spottswood 
soils. A bunch-type species, such as crested wheatgrass, 
should not be planted alone if slopes are more than 6 per- 
cent because of the erosion hazard. 

If the poorly drained Egas, Hoven, and Tetonka soils 
are used for pasture, the choice of pasture plants is 
limited to water-tolerant species, such as creeping foxtail 
and reed canarygrass. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 


The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for in- 
terpretations designed to show suitability and limitations 
of groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the eapability system (9), all kinds of soil are 
grouped at three levels: capability class, subclass, and 
unit. These levels are defined in the following paragraphs. 
A survey area may not have soils of all classes. 

Capability classes, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals in- 
dicate progressively greater limitations and narrower cho- 
ices for practical use. The classes are defined as follows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or c, 
to the class numeral, for example, Ile. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by ar- 
tificial drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used in 
only some parts of the United States, shows that the 
chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in class 
V are subject to little or no erosion, though they have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The capability unit is identified in the description of 
each soil map unit in the section “Soil maps for detailed 
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planning.” Capability units are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to 
require similar management, and to have similar produc- 
tivity. Thus, the capability unit is a convenient grouping 
for making many statements about management of soils. 
Capability units are generally designated by adding an 
Arabie numeral to the subclass symbol, for example, ITe-2 
or IIle-6. 


Yields per acre 


The average yields per acre that can be expected of the 
principal crops under a high level of management are 
shown in table 5. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indicates that the crop is not suited 
to or not commonly grown on the soil. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate and 
the soil. A few farmers may be obtaining average yields 
higher than those shown in table 5. 

The management needed to achieve the indicated yields 
of the various crops depends on the kind of soil and the 
crop. Such management provides drainage, erosion con- 
trol, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local of- 
fices of the Soil Conservation Service and the Coopera- 
tive Extension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Rangeland 


C. M. SCHUMACHER, range conservationist, Soil Conservation Service, 
helped prepare this section. 


About 30 percent of the acreage of Beadle County is 
rangeland. The rangeland occurs generally as scattered 
small tracts throughout the county. The larger tracts are 
in the Beadle-Dudley map unit in the east-central part of 
the county and in the Betts-Ethan map unit in the 
southwestern part: Because of steep slopes or a claypan 
subsoil, the soils in these map units are less well suited to 
cultivation. 

More than half of the farm income is derived from 
livestock, principally cattle. Cow-calf operations are 
predominant throughout the county. The average ranch is 
about 850 acres. 

On many ranches the forage produced on rangeland is 
supplemented by. crop stubble and tame pasture. In 
winter the native forage is often supplemented by protein 
concentrate or alfalfa. Creep feeding of calves and 
yearlings to increase market weight is practiced on some 
ranches. 

The native vegetation in many parts of the survey area 
has been greatly depleted by continued excessive use. 
Many of the desirable tall grasses have been replaced by 
short grasses and weeds. As a result, the amount of 
forage produced may be less than half of that originally 
produced. Productivity of the rangeland can be increased 
by management that is effective for specific kinds of soil 
and range sites. Such management is based on soil survey 
information and rangeland inventories. 

Where climate and topography are about the same, dif- 
ferences in the kind and amount of vegetation that range- 
land can produce are related closely to the kind of soil. 
Effective management is based on the relationships 
among soils, vegetation, and water. 

Table 6 shows, for each kind of soil, the name of the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the charac- 
teristic vegetation; and the expected percentage of each 
species in the composition of the potential natural plant 
community. Soils not listed cannot support a natural plant 
community of predominately grasses, grasslike plants, 
forbs, or shrubs suitable for grazing or browsing. The fol- 
lowing are explanations of column headings in table 6. 

A range site is a distinctive kind of rangeland that dif- 
fers from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites. For those areas 
where the relationship between soils and vegetation has 
been established, range sites can be interpreted directly 
from the soil map. Properties that determine the capacity 
of the soil to supply moisture and plant nutrients have 
the greatest influence on the productivity of range plants. 
Soil reaction, salt content, and a seasonal high water table 
are also important. 

Total production refers to the amount of vegetation 
that can be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
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In a favorable year the amount and distribution of 
precipitation and the temperatures are such that growing 
conditions are substantially better than average; in a nor- 
mal year these conditions are about average for the area; 
in an unfavorable year, growing conditions are well below 
average, generally because of low available soil moisture. 

Dry weight refers to the total air-dry vegetation 
produced per acre each year by the potential natural 
plant community. Vegetation that is highly palatable to 
livestock and vegetation that is unpalatable are included. 
Some of the vegetation can also be grazed extensively by 
wildlife. 

Characteristic species of grasses, grasslike plants, 
forbs, and shrubs that make up most of the potential 
natural plant community on each soil are listed by com- 
mon name. Under Composition, the expected proportion 
of each species is presented as the percentage, in air-dry 
weight, of the total annual production of herbaceous and 
woody plants. The amount that can be used as forage de- 
pends on the kinds of grazing animals and on the grazing 
season. Generally all of the vegetation produced is not 
used. 

Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
munity, an evaluation of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined by comparing the present plant com- 
munity with the potential natural plant community on a 
particular range site. The more closely the existing com- 
munity resembles the potential community, the better the 
range condition. The objective in range management is to 
control grazing so that the plants growing on a site are 
about the same in kind and amount as the potential natu- 
ral plant community for that site. Such management 
generally results in the maximum production of vegeta- 
tion, conservation of water, and control of erosion. Some- 
times, however, a range condition somewhat below the 
potential meets grazing needs, provides wildlife habitat, 
and protects soil and water resources. 


Native woods and windbreaks 


Davin L. Hintz, forester, Soil Conservation Service, helped prepare 
this section. 


Beadle County has approximately 1,500 acres of native 
trees and shrubs. The scils that support trees are not 
classified as woodland. The trees and shrubs generally are 
on the flood plains along the James River and its prin- 
cipal tributaries. 

Scattered individual plants or clumps of American elm, 
American plum, boxelder, common chokecherry, false in- 
digo, green ash, peachleaf willow, plains cottonwood, sand- 
bar willow, western snowberry, and some species of rose 
and hawthorne grow on the Lamo and LaDelle soils ad- 
jacent to the James River and on the Bon soils along the 
major creeks in the county. American elm, American 
plum, boxelder, bur oak, common chokecherry, green ash, 
plains cottonwood, peachleaf willow, western snowberry, 


and some species of rose are common in the swales that 
drain the Wessington Hills in the southwestern part of 
the county. 

The early settlers valued the woody vegetation as a 
source of fuel and food. Presently, the native trees and 
shrubs are used chiefly for wildlife habitat. 

Windbreaks have been planted since the days of the 
early settlers. The early plantings were made mainly to 
protect farmsteads and livestock. Such windbreaks are 
still needed. In recent years field windbreaks have been 
planted to help control soil blowing. Field windbreaks are 
needed on thousands of acres in the county. 

Windbreaks are established to protect livestock, 
buildings, and yards from wind and snow. Windbreaks 
also help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-grow- 
ing broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wil- 
dlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The plants, 
mostly evergreen shrubs and trees, are closely spaced. A 
healthy planting stock of suitable species planted properly 
on a well prepared site and maintained in good condition 
ean insure a high degree of plant survival. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 20 
years. The estimates in table 7, based on measurements 
and observation of established plantings that have been 
given adequate care, can be used as a guide in planning 
windbreaks and screens. Additional information about 
planning windbreaks and screens and the planting and 
care of trees can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension Ser- 
vice or from nurserymen. 


Wildlife habitat 


JOHN B. FARLEY, biologist, Soil Conservation Service, helped prepare 
this section. 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af- 
fect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, is in- 
adequate, or is inaccessible, wildlife either are scarce or 
do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 
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In table 8, the soils in the survey area are rated accord- 
ing to their potential to support the main kinds of wildlife 
habitat in the area. This information can be used in 
planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils having 
such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also considera- 
tions. Examples of grain and seed crops are corn, wheat, 
oats, barley, millet, and sunflowers. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Major soil properties that affect the growth of 
grasses and legumes are depth of the root zone, texture 
of the surface layer, available water capacity, wetness, 
surface stoniness, flood hazard, and slope. Soil tempera- 
ture and soil moisture are also considerations. Examples 
of grasses and legumes are intermediate wheatgrass, 
smooth bromegrass, sweet clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that pro- 
vide food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, surface stoniness, and flood hazard. Soil tem- 
perature and soil moisture are also considerations. Exam- 
ples of wild herbaceous plants are forbs, sedges, and 
woody plants. 

Hardwood trees are planted trees and shrubs that pro- 
vide food and cover for wildlife. Major soil properties that 


affect growth of hardwood trees and shrubs are depth of 
the root zone, available water capacity, and wetness. Ex- 
amples of hardwood trees are Russian-olive, American 
plum, common chokecherry, silver buffaloberry, and green 
ash. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are smart- 
weed, wild millet, saltgrass, and cordgrass and rushes, 
sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 8 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas are 
to be developed. Examples of shallow water areas are 
shallow dugouts, level ditches, and ponds. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
clude bobwhite quail, pheasant, meadowlark, mourning 
dove, robin, fox squirrel, cottontail, jackrabbit, red fox, 
raccoon, and whitetail deer. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
coot, herons, shore birds, red-winged blackbird, muskrat, 
mink, and beaver. 

Rangeland habitat consists of areas of wild herbaceous 
plants and shrubs. Wildlife attracted to rangeland include 
coyote, whitetail deer, prairie chicken, sharp-tailed grouse, 
red fox, bobcat, prairie dog, magpie, horned lark, lark 
bunting, and jackrabbit. 


Recreation 


Lake Byron and areas along the James River are the 
principal recreation areas in the county. Lake Byron pro- 
vides swimming, boating, fishing, and water skiing. Picnic 
areas, summer cottages, and year-round homes are on the 
shore. The James River provides fishing and, along the 
banks, several picnic areas. Playgrounds and other park 
facilities are along the James River in the city of Huron, 
Two public golf courses and one country club are in or 
near Huron. 

The soils of the survey area are rated in table 9 accord- 
ing to limitations that affect their suitability for recrea- 
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tion uses. The ratings are based on such restrictive soil 
features as flooding, wetness, slope, and texture of the 
surface layer. Not considered in these ratings, but impor- 
tant in evaluating a site, are location and accessibility of 
the area, size and shape of the area and its scenic quality, 
the ability of the soil to support vegetation, access to 
water, potential water impoundment sites available, and 
either access to public sewerlines or capacity of the soil to 
absorb septic tank effluent. Soils subject to flooding are 
limited, in varying degree, for recreation use by the dura- 
tion and intensity of flooding and the season when flood- 
ing occurs. Onsite assessment of height, duration, intensi- 
ty, and frequency of flooding is essential in planning 
recreation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil pro- 
perties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be off- 
set only by costly soil reclamation, special design, inten- 
sive maintenance, limited use, or by a combination of 
these measures. 

The information in table 9 can be supplemented by in- 
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 11, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
10. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 
or boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to ob- 
tain a uniform grade, the depth of the soil over bedrock 
or hardpan should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 


that are not wet, are firm after rains, are not dusty when 
dry, and are not subject to flooding more than once dur- 
ing the annual period of use. They should have moderate 
slopes and have few or no stones or boulders on the sur- 
face. 


Engineering 


This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. Among those who can benefit 
from this information are engineers, landowners, commu- 
nity planners, town and city managers, land developers, 
builders, contractors, and farmers and ranchers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hardness 
of bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro- 
perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, com- 
mercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (8) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 
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tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil pro- 
perties and minimize soil-related failures. Limitations to 
the use of these data, however, should be well understood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not eliminate the 
need for onsite investigations, testing, and analysis by 
personnel having expertise in the specific use contem- 
plated. 

The information is presented mainly in tables. Table 10 
shows, for each kind of soil, the degree and kind of limita- 
tions for building site development; table 11, for sanitary 
facilities; and table 18, for water management. Table 12 
shows the suitability of each kind of soil as a source of 
construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this sur- 
vey, can be used to make additional interpretations and to 
construct interpretive maps for specific uses of land. 

Some of the terms used in this soil survey have a spe- 
cial meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 10. A slight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A 
moderate limitation indicates that soil properties and site 
features are unfavorable for the specified use, but the 
limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates that one 
or more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in construc- 
tion effort, special design, or intensive maintenance is 
required. For some soils rated severe, such costly mea- 
sures may not be feasible. 

Shallow excavations are made for pipelines, sewerlines, 
communications and power transmission lines, basements, 
open ditches, and cemeteries. Such digging or trenching is 
influenced by soil wetness caused by a seasonal high 
water table; the texture and consistence of soils; the ten- 
dency of soils to cave in or slough; and the presence of 
very firm, dense soil layers, bedrock, or large stones. In 
addition, excavations are affected by slope of the soil and 
the probability of flooding. Ratings do not apply to soil 
horizons below a depth of 6 feet unless otherwise noted. 


In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or ex- 
tremely firm horizons, usually difficult to excavate, is in- 
dicated. 

Dwellings and small comercial buildings referred to 
in table 10 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the structure 
from settling or shear failure of the foundation does not 
occur. These ratings were determined from estimates of 
the shear strength, compressibility, and shrink-swell 
potential of the soil. Soil texture, plasticity and in-place 
density, potential frost action, soil wetness, and depth to a 
seasonal high water table were also considered. Soil wet- 
ness and depth to a seasonal high water table indicate 
potential difficulty in providing adequate drainage for 
basements, lawns, and gardens. Depth to bedrock, slope, 
and large stones in or on the soil are also important con- 
siderations in the choice of sites for these structures and 
were considered in determining the ratings. Susceptibility 
to flooding is a serious hazard. 

Local roads and streets referred to in table 10 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important’ in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-sweill potential, and potential 
frost action are indicators of the traffic supporting capaci- 
ty used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and con- 
tent of large stones affect stability and ease of excava- 
tion. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 11 shows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 
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If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive main- 
tenance is required. Soil suitability is rated by the terms 
good, fair, or poor, which, respectively, mean about the 
same as the terms slight, moderate, and severe. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are in- 
stalled on sloping soils, 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the ef- 
fluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be installed 
or the size of the absorption field can be increased so that 
performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
slopes or embankments of compacted soil material. Aero- 
bie lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
and contamination of ground water. Soils that are very 
high in content of organic matter and those that have 
cobbles, stones, or boulders are not suitable. Unless the 
soil has very slow permeability, contamination of ground 
water is a hazard where the seasonal high water table is 
above the level of the lagoon floor. In soils where the 
water table is seasonally high, seepage of ground water 
into the lagoon can seriously reduce the lagoon’s capacity 
for liquid waste. Slope, depth to bedrock, and susceptibili- 
ty to flooding also affect the suitability of sites for 
sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soil material af- 
fect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in ex- 


cavated trenches or on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy 
vehicular traffic. Risk of polluting ground water and traf- 
ficability affect the suitability of a soil for this use. The 
best soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, and 
are not subject to flooding. Clayey soils are likely to be 
sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse increases 
the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations in table 11 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
row areas. These factors include slope, erodibility, and 
potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 12 by ratings of 
good, fair, or poor. The texture, thickness, and organic- 
matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

Roadfili is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
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material and the expected performance of the material 
where it has been compacted and adequately drained. The 
performance of soil after it is stabilized with lime or ce- 
ment is not considered in the ratings, but information 
about some of the soil properties that influence such per- 
formance is given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-sweil potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils rated 
fair have a plasticity index of less than 15 and have other 
limiting features, such as moderate shrink-swell potential, 
moderately steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the en- 
tire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 12 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
foir has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse frag- 
ments of soft bedrock material, such as shale and silt- 
stone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to support plantlife. Also considered is the damage that 
can result at the area from which the topsoil is taken. 

The ease of excavation is influenced by the thickness of 
suitable material, wetness, slope, and amount of stones. 
The ability of the soil to support plantlife is determined 
by texture, structure, and the amount of soluble salts or 
toxic substances. Organic matter in the Al or Ap horizon 
greatly increases the absorption and retention of moisture 
and nutrients. Therefore, the soil material from these 
horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are free of stones and cob- 
bles, are low in content of gravel, and have gentle slopes. 
They are low in soluble salts that can limit or prevent 
plant growth. They are naturally fertile or respond well 
to fertilizer. They are not so wet that excavation is dif- 
ficult during most of the year. 


Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable materia] is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 13 soil and site features that affect use 
are indicated for each kind of soil. This information is sig- 
nificant in planning, installing, and maintaining water-con- 
trol structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organic 
matter in a soil downgrade the suitability of a soil for use 
in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; suscepti- 
bility to flooding; salinity and alkalinity; and availability 
of outlets for drainage. 

Irrigation is affected by such features as slope, suscep- 
tibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabili- 
ty of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water table. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitabili- 
ty of a soil for terraces are uniformity and steepness of 
slope; depth to bedrock, hardpan, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity. Features that affect the 


BEADLE COUNTY, SOUTH DAKOTA 63 


use of soils for waterways are slope, permeability, erodi- 
bility, wetness, and suitability for permanent vegetation. 


Soil properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sourees of these data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon in 
the profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially pro- 
perties that cannot be estimated accurately by field ob- 
servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur- 
vey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of en- 
gineering properties, the engineering classifications, and 
the physical and chemical properties of each major 
horizon of each soil in the survey area. They also present 
data about pertinent soil and water features and en- 
gineering test data. 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section “Soil series and morpholo- 
gy.” 

Texture is described in table 14 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 per- 


cent sand. If a soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, for 
example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
(Unified) (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (2). 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, CL- 
ML. 

The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 
and maintenance. In this system a mineral soil is clas- 
sified in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-l-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested in the survey area, with group index num- 
bers in parentheses, is given in table 17. The estimated 
classification, without group index numbers, is given in 
table 14. Also in table 14 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are deter- 
mined mainly by observing volume percentage in the field 
and then converting that, by formula, to weight percent- 
age. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These in- 
dexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators in 
making general predictions of soil behavior. Ranges in 
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liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made during 
the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits, extend a marginal amount across clas- 
sification boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 15 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the typical pedon of 
each soil. The estimates are based on field observations 
and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil fea- 
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
and designing drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as a range in pH values. The 
range in pH of each major horizon is based on many field 
checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops, ornamental plants, or other plants to be grown; 
in evaluating soil amendments for fertility and stabiliza- 
tion; and in evaluating the corrosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 25 
degrees C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirrigated 
soils. The salinity of individual irrigated fields is affected 
by the quality of the irrigation water and by the frequen- 
cy of water application. Hence, the salinity of individual 
fields can differ greatly from the value given in table 15. 
Salinity affects the suitability of a soil for crop produc- 
tion, its stability when used as a construction material, 
and its potential to corrode metal and concrete. 


Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also in- 
fluence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless special 
designs are used. A high shrink-swell potential indicates 
that special design and added expense may be required if 
the planned use of the soil will not tolerate large volume 
changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is re- 
lated to soil moisture, particle-size distribution, total acidi- 
ty, and electrical conductivity of the soil material. The 
rate of corrosion of concrete is based mainly on the 
sulfate content, texture, and acidity of the soil. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting soil boundaries or soil 
horizons is more susceptible to corrosion than an installa- 
tion that is entirely within one kind of soi] or within one 
soil horizon. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility fac- 
tor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil is 
modified by factors representing plant cover, grade and 
length of slope, management practices, and climate. The 
soil-loss tolerance factor (T) is the maximum rate of soil 
erosion, whether from rainfall or soil blowing, that can 
occur without reducing crop production or environmental 
quality. The rate is expressed in tons of soil loss per acre 
per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according to 
the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine sands. 
These soils are extremely erodible, so vegetation is dif- 
ficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 


‘sands. These soils are very highly erodible, but crops can 


be grown if intensive measures to control soil blowing are 
used. 

3. Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodi- 
ble, but crops can be grown if intensive measures to con- 
trol soil blowing are used. 
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4L. Caleareous loamy soils that are less than 35 percent 
clay and more than 5 percent finely divided calcium car- 
bonate. These soils are erodible, but crops can be grown if 
intensive measures to control soil blowing are used. 

4, Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 per- 
cent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, and 
crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have received 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low ru- 
noff potential) when thoroughly wet. These consist chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis- 
sion. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 


al. These soils have a very slow rate of water transmis- 
sion, 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration of 
flooding and the time of year when flooding is most like- 
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding and on infor- 
mation that relates the position of each soil on the land- 
seape to historic floods. 

The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrictions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. Esti- 
mates are based mainly on the relationship between gray- 
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such in- 
formation is also needed to decide whether or not con- 
struction of basements is feasible and to determine how 
septic tank absorption fields and other underground in- 
stallations will function. Also, a seasonal high water table 
affects ease of excavation. 

Potential frost action refers to the likelihood of damage 
to pavements and other structures by frost heaving and 
low soil strength after thawing. Frost action results from 
the movement of soil moisture into the freezing tempera- 
ture zone in the soil, which causes ice lenses to form. Soil 
texture, temperature, moisture content, porosity, permea- 
bility, and content of organic matter are the most impor- 
tant soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation or 
snow and is not artificially drained. Silty and clayey soils 
that have a high water table in winter are most suscepti- 
ble to frost action. Well drained very gravelly or sandy 
soils are the least susceptible. 
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Engineering test data 


The results of analyses of engineering properties of 
several typical soils of the survey area are given in table 
17. 

The data presented are for soil samples that were col- 
lected from carefully selected sites. The soil profiles sam- 
pled are typical of the series discussed in the section “Soil 
series and morphology.” The soil samples were analyzed 
by the South Dakota Department of Transportation, Divi- 
sion of Highways. 

The methods used in obtaining the data are listed by 
code in the next paragraph. Most of the codes, in 
parentheses, refer to the methods assigned by the Amer- 
ican Association of State Highway and Transportation Of- 
ficials. The code for the Unified classification is that as- 
signed by the American Society for Testing and Materi- 
als. 

The methods and codes are AASHTO classification (M- 
145-66); Unified classification (D-2487-69); mechanical 
analysis (T88-57); liquid limit (T89-60); plasticity index 
(T90-56); and moisture-density, method A (T99-57). 


Soil series and morphology 


In this section, each soil series recognized in the survey 
area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other se- 
ries. Then a pedon, a small three-dimensional area of soil 
that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (7). Unless 
otherwise noted, colors described are for dry soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described in 
the section “Soil maps for detailed planning.” 


Beadle series 


The Beadle series consists of deep, well drained, 
moderately slowly permeable soils formed in glacial till. 
These soils are on uplands. Slopes range from 0 to 9 per- 
cent. 

Beadle soils are near Houdek, Lane, and Prosper soils. 
Houdek soils have less clay in the B2t horizon than Bea- 
dle soils. Lane and Prosper soils are moderately well 
drained and have a mollic epipedon that is more than 20 
inches thick. 

Typical pedon of Beadle loam, 0 to 2 percent slopes (fig. 
12), 1,100 feet west and 180 feet north of the southeast 
corner of sec. 18, T. 113 N., R. 61 W. 


Al—0 to 7 inches; dark gray (10YR 4/1) loam, black (1OYR 2/1) moist, 
weak fine subangular blocky structure parting to weak medium 
granular; slightly hard, friable, slightly sticky and slightly plastic; 
neutral; gradual smooth boundary. 


B21t—7 to 14 inches; dark grayish brown (LOYR 4/2) clay loam, faces of 
peds very dark brown (10YR 2/2) moist, dark brown (10YR 3/8) 
rubbed and moist; moderate medium prismatic structure parting to 
moderate medium subangular blocky; hard, firm, sticky and plastic; 
neutral; gradual smooth boundary. 

B22t—14 to 17 inches; dark grayish brown (10YR 4/2) clay, faces of 
peds very dark grayish brown (10YR 3/2) moist, dark brown (10YR 
3/3) rubbed and moist; moderate medium prismatic structure part- 
ing to moderate medium subangular blocky; hard, firm, sticky and 
plastic; neutral; gradual wavy boundary. 

B3ca—17 to 30 inches; grayish brown (2.5Y 5/2) clay, dark grayish 
brown (2.5Y 4/2) moist; weak medium prismatic structure parting to 
moderate medium subangular blocky; hard, friable, sticky and 
plastic; many fine segregations of lime; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

Clea—30 to 36 inches; light brownish gray (2.4Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; massive; slightly hard, friable, 
sticky and plastic; few fine segregations of lime; strong effer- 
vescence; mildly alkaline; gradual wavy boundary. 

C2—36 to 60 inches; light brownish gray (2.5Y 6/2) and grayish brown 
(2.5Y 5/2) clay loam, grayish brown (2.5Y 5/2) and dark grayish 
brown (2.5Y 4/2) moist; massive; slightly hard, friable, slightly 
sticky and slightly plastic; slight effervescence; moderately alkaline. 


The thickness of the solum ranges from 16 to 45 inches. The mollic 
epipedon is 8 to 20 inches thick and includes all or part of the B2t 
horizon. The depth to free carbonates ranges from 12 to 25 inches. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 1 
or 2. It typically is loam but is silt loam in some pedons. It is slightly 
acid or neutral and is 6 to 11 inches thick. The B2t horizon has hue of 
10YR or 2.5Y, value of 3 to 5 (2 to 4 moist), and chroma of 2 or 3. It is 
clay loam or clay averaging between 35 and 45 percent clay and is 
neutral or mildly alkaline. The B8ea and Clea horizons have hue of 
10YR or 2.5Y, value of 5 to 7 (4 or 5 moist), and chroma of 2 or 38. The 
B3ca and C horizons are mildly alkaline or moderately alkaline. The C 
horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4 or 5 moist), and chroma 
of 2 to 4. Iron oxide stains inherent in the parent material, shale frag- 
ments, and nests of gypsum are in some pedons. 


Betts series 


The Betts series consists of deep, excessively drained 
soils that are moderately permeable in the upper part and 
moderately slowly permeable in the lower part. These 
soils formed in glacial till. They are on uplands. Slopes 
range from 6 to 40 percent. 

Betts soils are near Ethan, Hand, and Houdek soils and 
are similar to Zell soils. Ethan, Hand, and Houdek soils 
have a mollic epipedon and are deeper to free carbonates 
than Betts soils. Zell soils are coarse-silty. 

Typical pedon of Betts loam, in an area of Betts-Ethan 
loams, 9 to 21 percent slopes, 250 feet south and 100 feet 
east of the northwest corner of sec. 19, T. 109 N., R. 65 
W. 


Al—0 to 5 inches; dark grayish brown (10YR 4/2) loam, very dark gray- 
ish brown (10YR 3/2) moist; weak fine granular structure; slightly 
hard, friable, slightly sticky; slight effervescence; moderately al- 
kaline; clear wavy boundary. 

B2—5 to 9 inches; grayish brown (2.5Y 5/2) loam, dark grayish brown 
(2.5Y 4/2) moist; weak medium prismatic structure parting to weak 
fine and medium subangular blocky; slightly hard, friable, slightly 
sticky; strong effervescence; moderately alkaline; clear wavy boun- 
dary. 

Clea—9 to 17 inches; light brownish gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; weak medium subangular blocky 
structure; slightly hard, friable, slightly sticky; common fine and 
medium segregations of lime; strong effervescence; moderately al- 
kaline; gradual wavy boundary. 
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C2ca—17 to 27 inches; light brownish gray (2.5Y 6/2) clay loam, light 
olive brown (2.5Y 5/4) moist; massive; slightly hard, friable, slightly 
sticky; few fine dark stains (oxides); common fine and medium 
segregations of lime; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

C3—27 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, grayish 
brown (2.5Y 5/2) moist; massive; hard, friable, slightly sticky and 
slightly plastic; common fine dark stains (oxides); few medium 
segregations of lime; strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 4 to 10 inches. Free car- 
bonates are at the surface or within 3 inches of the surface. Coarse 
fragments ranging from pebbles to stones commonly are throughout the 
soil. 

The Al horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 
1 or 2. It is 2 to 5 inches thick. In cultivated areas the Ap horizon has 
hue of 10YR or 2.5Y, value of 5 or 6 (4 or 5 moist), and chroma of 2 or 3. 
The A horizon is neutral to moderately alkaline. The B2 horizon has hue 
of 10YR or 2.5Y, value of 5 to 6 (4 or 5 moist), and chroma of 2 or 3. It 
is mildly alkaline or moderately alkaline. In cultivated areas some 
pedons lack a B horizon and have an AC horizon. The C horizon has hue 
of 2.5Y or 5Y, value of 5 or 6 (4 or 5 moist), and chroma of 2 to 4. It is 
clay loam or loam and is mildly alkaline or moderately alkaline. 


Blendon series 


The Blendon series consists of deep, well drained, 
moderately rapidly permeable soils formed in sandy gla- 
cial melt water deposits. These soils are on terraces and 
alluvial fans. Slopes range from 0 to 6 percent. 

Blendon soils are near Carthage, Doger, and Forest- 
burg soils. Carthage and Forestburg soils have a contrast- 
ing loamy IIC horizon at a depth of 20 to 40 inches. 
Doger soils are sandy and have a mollic epipedon that is 
less than 20 inches thick. 

Typical pedon of Blendon fine sandy loam, 0 to 2 per- 
cent slopes, 1,510 feet south and 38 feet west of the 
northeast corner of sec. 6, T. 109 N., R. 61 W. 


Ap—0 to 10 inches; very dark gray (10YR 3/1) fine sandy loam, black 
(10YR 2/1) moist; weak fine and medium granular structure; 
slightly hard, friable; common fine roots; slightly acid; clear smooth 
boundary. 

B2—10 to 24 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
very dark brown (10YR 2/2) moist; moderate medium prismatic 
structure parting to weak medium subangular blocky; slightly hard, 
friable; common fine roots; slightly acid; gradual wavy boundary. 

B8—24 to 32 inches; dark grayish brown (10YR 4/2) light fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; weak medium 
prismatic structure parting to weak medium subangular blocky; 
slightly hard, very friable; common fine roots; slightly acid; gradual 
wavy boundary. 

C1—82 to 55 inches; brown (10YR 5/3) loamy fine sand, dark brown 
(10YR 3/8) moist; massive; loose; neutral; gradual wavy boundary. 

C2—55 to 60 inches; brown (10YR 5/3) loamy sand, dark brown (10YR 
3/3) moist; single grained; loose; neutral. 


The thickness of the solum ranges from 24 to 40 inches, and the depth 
to free carbonates ranges from 40 to 60 inches or ‘more. The mollic 
epipedon is 20 to 40 inches or more thick. 

The A horizon has color value of 3 or 4 (2 moist) and chroma of 1 or 2. 
It typically is fine sandy loam but is loam in some pedons. It is slightly 
acid or neutral and is 10 to 16 inches thick. The B2 horizon has color 
value of 3 or 4 (2 or 8 moist) and chroma of 1 or 2. It is sandy loam in 
some pedons and is neutral or slightly acid. Some pedons lack a B3 
horizon. The C horizon has hue of 10YR or 2.5Y, value of 5 or 6 (3 or 4 
moist), and chroma of 2 to 4. It is neutral or moderately alkaline. Loam 
or clay loam is between depths of 40 and 60 inches in some pedons. 


Bon series 


The Bon series consists of deep, moderately well 
drained, moderately permeable soils formed in calcareous, 
stratified alluvium. These soils are on low terraces and 
bottom land. Slopes are less than 2 percent. 

Bon soils are similar to the Bonilla, Davis, LaDelle, and 
Lamo soils. Bonilla soils regularly decrease in organic- 
matter content with increasing depth. Davis soils are 
deeper to free carbonates than Bon soils. LaDelle and 
Lamo soils are fine-silty. 

Typical pedon of Bon silt loam, channeled, 425 feet 
south and 115 feet west of the northeast corner of sec. 12, 
T. 110 N., R. 59 W. 


All—0 to 8 inches; dark gray (LOYR 4/1) silt loam, black (OYR 2/1) 
moist; weak fine granular structure; slightly hard, friable; neutral; 
clear smooth boundary. 

A12—8 to 13 inches; dark gray (LOYR 4/1) silt loam, black (1OYR 2/1) 
moist; weak medium subangular blocky structure parting to weak 
fine granular; slightly hard, friable, slightly sticky; slight effer- 
vescence; mildly alkaline; clear wavy boundary. 

A13—13 to 19 inches; dark gray (JOYR 4/1) silt loam, black (1OYR 2/1) 
moist; weak medium prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable, slightly sticky; few fine 
striations of segregated lime; slight effervescence; mildly alkaline; 
clear wavy boundary. 

Al4—19 to 31 inches; gray (OYR 5/1) silt loam, very dark gray (JOYR 
3/1) moist; weak medium prismatic structure parting to weak medi- 
um subangular blocky; slightly hard, friable, slightly sticky; common 
fine segregations of lime; strong effervescence; moderately alkaline; 
clear wavy boundary. 

C1—81 to 36 inches; light brownish gray (10YR 6/2) clay loam, dark 
grayish brown (10YR 4/2) moist; weak medium subangular blocky 
structure; hard, friable, slightly sticky and slightly plastic; many 
medium and fine segregations of lime; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

C2—36 to 60 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish 
brown (2.5Y 4/2) moist; massive; hard, friable, slightly sticky and 
slightly plastic; common fine segregations of lime; slight effer- 
vescence; moderately alkaline. 


The solum and the mollie epipedon range from 20 to 40 inches in 
thickness. Free carbonates are at the surface or within 16 inches of the 
surface. 

The A horizon has hue of 10YR or 2.5Y, value of 3 to 5 (2 or 3 moist), 
and chroma of 1 or 2. It is silt loam, loam, or very fine sandy loam and is 
neutral to moderately alkaline. The C horizon has hue of 10YR, 2.5Y, or 
5Y; value of 5 or 6 (4 or 5 moist); and chroma of 2 or 3. It is stratified 
with coarser material in some pedons. 


Bonilla series 


The Bonilla series consists of deep, moderately well 
drained soils in upland swales and on flats and foot 
slopes. These soils formed in stratified loamy glacial drift. 
Permeability is moderate in the solum and moderate or 
moderately slow in the underlying material. Slopes range 
from 0 to 6 percent. 

Bonilla soils are similar to Davis and Prosper soils and 
are near Davison and Hand soils. Davis soils formed in al- 
luvium and typically are deeper to free carbonates than 
Bonilla soils. Davison soils have ecalcic horizons. Hand soils 
have a mollic epipedon that is less than 20 inches thick. 
Prosper soils have argillic horizons. 
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Typical pedon of Bonilla loam, in an area of Hand- 
Bonilla loams, 0 to 3 percent slopes, 1,180 feet west and 
210 feet north of the southeast corner of sec. 2, T. 112 N., 
R. 63 W. 


Ap—0 to 7 inches; dark gray (10YR 4/1) loam, black (10YR 2/1) moist; 
weak fine granular structure; slightly hard, friable, slightly sticky; 
neutral; abrupt smooth boundary. 

A12—7 to 9 inches; dark grayish brown (10YR 4/2) loam, black (10YR 
2/1) moist; weak fine subangular blocky structure parting to 
moderate medium granular; slightly hard, friable, slightly sticky; 
neutral; gradual smooth boundary. 

B2—9 to 18 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak medium prismatic structure 
parting to weak medium subangular blocky; slightly hard, friable, 
slightly sticky; neutral; gradual wavy boundary. 

B22—18 to 23 inches; grayish brown (2.5Y 5/2) loam, very dark grayish 
brown (2.5Y 3/2) moist; weak medium prismatic structure parting to 
moderate medium subangular blocky; slightly hard, friable, slightly 
sticky; neutral; gradual wavy boundary. 

B38ca—28 to 29 inches; light brownish gray (2.5Y 6/2) loam, dark grayish 
brown (2.5Y 4/2) moist; weak medium prismatic structure parting to 
weak fine subangular blocky; slightly hard, friable, slightly sticky; 
common fine segregations of lime; strong effervescence; mildly al- 
kaline; gradual wavy boundary. 

Clca—29 to 38 inches; light gray (2.5Y 7/2) clay loam, light olive brown 
(2.5Y 5/4) moist; few fine faint mottles of dark yellowish brown 
(10YR 4/6); massive; hard, friable, slightly sticky and slightly 
plastic; common fine and medium segregations of lime; strong effer- 
vescence; mildly alkaline; gradual wavy boundary. 

C2—38 to 60 inches; pale yellow (2.5Y 7/4) clay loam, light olive brown 
(2.5Y 5/4) moist; few fine faint mottles of light olive brown (2.5Y 
5/6); massive; hard, friable, slightly sticky and slightly plastic; few 
fine segregations of lime; strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 20 to 47 inches. The thickness 
of the mollic epipedon and the depth to free carbonates range from 20 
to 34 inches. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 1 
or 2. It is fine sandy loam in some pedons. It is slightly acid or neutral 
and is 6 to 10 inches thick. The B2 horizon has hue of 10YR or 2.5Y, 
value of 4 or 5 (2 to 4 moist), and chroma of 1 or 2. It is elay loam in 
some pedons. It is neutral or mildly alkaline. The B3ca and C horizons 
have hue of 2.5Y or 5Y, value of 6 or 7 (4 or 5 moist), and chroma of 1 
to 4. They are loam, clay loam, or silty clay loam and in some pedons are 
stratified with thin layers of coarser or finer material. The B3ca and C 
horizons are mildly alkaline or moderately alkaline. The C horizon has 
nests of gypsum and iron stains in some pedons. 


Carthage series 


The Carthage series consists of deep, moderately well 
drained soils formed in outwash sediments underlain by 
glacial till or glacial drift within a depth of 40 inches. 
These soils are on uplands. Permeability is moderately 
rapid in the upper part and moderately slow in the lower 
part. Slopes range from 0 to 6 percent. 

Carthage soils are near Blendon, Doger, and Shue soils 
and are similar to Forestburg soils. Blendon and Doger 
soils do not have a contrasting IIC horizon within a depth 
of 40 inches. Forestburg soils are sandy. Shue soils are 
somewhat poorly drained. 

Typical pedon of Carthage fine sandy loam, 0 to 2 per- 
cent slopes, 405 feet south and 55 feet east of the 
northwest corner of sec. 20, T. 111 N., R. 60 W. 


Ap—0 to 8 inches; very dark gray (10YR 3/1) fine sandy loam, black 
(10YR 2/1) moist; weak fine subangular blocky structure parting to 
weak fine granular; slightly hard, friable; neutral; gradual wavy 
boundary. 

A12—8 to 20 inches; very dark gray (10YR 3/1) fine sandy loam, black 
(10YR 2/1) moist; weak fine subangular blocky structure parting to 
weak fine granular; slightly hard, very friable; neutral; gradual 
wavy boundary. 

B2—20 to 27 inches; dark gray (1OYR 4/1) fine sandy loam, very dark 
gray (10YR 3/1) moist; weak medium prismatic structure parting to 
weak medium subangular blocky; slightly hard, very friable; 
neutral; gradual wavy boundary. 

C1—27 to 32 inches; dark grayish brown (10YR 4/2) loamy fine sand, 
very dark grayish brown (10YR 3/2) moist; few fine faint mottles, 
dark brown (L0YR 3/3) and dark yellowish brown (10YR 3/4) moist; 
single grained; loose; neutral; abrupt wavy boundary. 

IIC2ca—32 to 40 inches; light brownish gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; common fine and medium distinct 
mottles, yellowish brown (10YR 5/4 and 5/6) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; few fine dark 
concretions (oxides); common fine segregations of lime; strong ef- 
fervescence; moderately alkaline; gradual smooth boundary. 

1IC3—40 to 60 inches; light brownish gray (2.5Y 6/2) and light gray 
(2.5Y 7/2) clay loam, grayish brown (2.5Y 5/2) and light brownish 
gray (2.65Y 6/2) moist; few fine and medium distinct mottles, yel- 
lowish brown (10YR 5/4 and 5/6) moist; massive; slightly hard, fria- 
ble, slightly sticky and slightly plastic; few fine dark concretions 
(oxides); few fine segregations of lime; slight effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 20 to 34 inches. The thickness 
of the mollic epipedon and the depth to free carbonates range from 20 
to 40 inches. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 1 
or 2. It is loam in some pedons and is slightly acid or neutral. It is 15 to 
23 inches thick. The B2 horizon has color value of 3 to 5 (3 or 4 moist) 
and chroma of 1 to 4. It is sandy loam in some pedons and is slightly 
acid or neutral. The C horizon has hue of 10YR or 2.5Y, value of 4 to 6 
(3 to 5 moist), and chroma of 2 to 4. It is sandy loam in some pedons and 
is neutral to moderately alkaline. Some pedons lack a C horizon. The IIC 
horizon has color value of 5 to 7 (4 to 6 moist) and chroma of 2 to 4, It is 
mildly alkaline or moderately alkaline. 


Davis series 


The Davis series consists of deep, moderately well 
drained, moderately permeable soils formed in loamy allu- 
vium. These soils are on foot slopes, alluvial fans, and 
high bottom land. Slopes range from 2 to 9 percent. 

Davis soils are similar to Bon, Bonilla, LaDelle, and 
Lamo soils. Bon, LaDelle, and Lamo soils are shallower to 
free carbonates than Davis soils. In addition, LaDelle and 
Lamo soils are fine-silty. Bonilla soils formed in glacial 
drift and typically are shallower to free carbonates than 
Davis soils. 

Typical pedon of Davis loam, 2 to 9 percent slopes, 528 
feet east and 150 feet north of the southwest corner of 
sec. 9, T. 109 N., R. 64 W. 


Ap—O to 7 inches; dark grayish brown (10YR 4/2) loam, black (1OYR 
2/1) moist; weak fine granular structure; slightly hard, friable, 
slightly sticky; neutral; abrupt smooth boundary. 

B1—7 to 18 inches; dark grayish brown (10YR 4/2) loam, very dark 
brown (10YR 2/2) moist; weak coarse prismatic structure parting to 
weak fine and medium subangular blocky; slightly hard, friable, 
slightly sticky; neutral; clear smooth boundary. 

B2i—13 to 20 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak coarse prismatic structure 
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parting to weak medium and coarse subangular blocky; slightly 
hard, friable, slightly sticky; neutral; clear smooth boundary. 

B22—20 to 30 inches; grayish brown (10YR 5/2) loam, very dark grayish 
brown (10YR 3/2) moist; weak medium prismatic structure parting 
to moderate medium subangular blocky; slightly hard, friable, 
slightly sticky; neutral; clear smooth boundary. 

B3—30 to 39 inches; dark grayish brown (10YR 4/2) clay loam, very 
dark grayish brown (10YR 3/2) moist; weak medium prismatic 
structure parting to weak medium subangular blocky; slightly hard, 
friable, slightly sticky; slight effervescence; mildly alkaline; gradual 
wavy boundary. 

C—39 to 60 inches; grayish brown (10YR 5/2) clay loam, dark brown 
QOYR 3/8) moist; massive; slightly hard, friable, slightly sticky; few 
fine segregations of lime; slight effervescence; mildly alkaline. 


The thickness of the solum ranges from 30 to 64 inches. The depth to 
carbonates and the thickness of the mollie epipedon range from 20 to 
more than 50 inches. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 1 
or 2. It is neutral or slightly acid and is 7 to 18 inches thick. The B 
horizon has hue of 10YR or 2.5Y, value of 3 to 5 (2 to 4 moist), and 
chroma of 1 or 2. It is slightly acid or neutral. The C horizon has colors 
similar to those of the B horizon. It is loam in some pedons and com- 
monly is stratified with layers of sandy loam, silt loam, or silty clay 
loam. It is mildly alkaline or moderately alkaline. 


Davison series 


The Davison series consists of deep, moderately well 
drained, moderately permeable soils formed in stratified 
loamy glacial drift. These soils have calcic horizons. They 
are in swales and drainageways on uplands. Slopes range 
from 0 to 3 percent. 

Davison soils are near Bonilla, Dudley, and Prosper 
soils. Bonilla, Dudley, and Prosper soils lack calcie 
horizons. In addition, Dudley soils have natric horizons 
and Prosper soils have argillic horizons. 

Typical pedon of Davison loam, in an area of Prosper- 
Davison loams, 0 to 3 percent slopes, 830 feet south and 
312 feet east of the northwest corner of sec. 11, T. 112 N., 
R. 64 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam, very dark 
brown (10YR 2/2) moist; weak medium granular structure; slightly 
hard, friable; slight effervescence; mildly alkaline; abrupt smooth 
boundary. 

Clea—7 to 16 inches; light gray (2.5Y 7/2) clay leam, light olive brown 
(2.5Y 5/4) moist; weak medium prismatic structure parting to weak 
medium subangular blocky; slightly hard, friable, slightly sticky; 
few fine segregations of lime; violent effervescence; moderately al- 
kaline; abrupt smooth boundary. 

C2ca—16 to 23 inches; light gray (2.5Y 7/2) clay loam, light olive brown 
(2.5Y 5/4) moist; few fine distinct mottles of strong brown (7.5YR 
5/8); weak medium prismatic structure parting to weak medium su- 
bangular blocky; slightly hard, friable, slightly sticky; common fine 
segregations of lime; violent effervescence; moderately alkaline; 
gradual smooth boundary. 

C3—23 to 34 inches; light yellowish brown (2.5Y 6/4) clay loam, light 
olive brown (2.5Y 5/4) moist; common fine distinct mottles of strong 
brown (7.5YR 5/8); massive; hard, friable, slightly sticky and 
slightly plastic; few fine nests of gypsum; strong effervescence; 
mildly alkaline; gradual smooth boundary. 

C4es—34 to 44 inches; light brownish gray (2.5Y 6/2) clay loam, grayish 
brown (2.5Y 5/2) moist; common fine distinct mottles of strong 
brown (7.5YR 5/8); massive; hard, friable, slightly sticky and 
slightly plastic; common medium nests of gypsum; strong effer- 
vescence; mildly alkaline; gradual smooth boundary. 


C5—44 to 60 inches; light gray (2.5Y 7/2) clay loam, grayish brown (2.5Y 
5/2) moist; common fine distinct mottles of strong brown (7.5YR 
5/8); massive; hard, friable, slightly sticky and slightly plastic; few 
fine nests of gypsum; strong effervescence; mildly alkaline; gradual 
smooth boundary. 


The mollic epipedon is 7 to 15 inches thick. Free carbonates typically 
are at the surface, but some pedons are leached to a depth of as much 
as 6 inches. The calcium carbonate equivalent ranges from 15 to 30 per- 
cent within a depth of 15 inches. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of | 
or 2. It is fine sandy loam in some pedons and is neutral to moderately 
alkaline. Some pedons have an AC horizon. The Cea horizon has hue of 
2.5Y or 5Y, value of 5 to 7 (4 or 5 moist), and chroma of 2 to 4. It is 
moderately alkaline or strongly alkaline. In some pedons the C horizon 


is stratified with layers of coarser material. Reaction below the Cca 
horizon is mildly alkaline or moderately alkaline. 


Delmont series 


The Delmont series consists of somewhat excessively 
drained soils on upland terraces. These soils formed in 
loamy material that is shallow over gravelly sand or sand 
and gravel. Permeability is moderate or moderately rapid in 
the solum and rapid in the sand and gravel. Slopes range 
from 0 to 6 percent. 


Delmont soils are near Enet, Grat, Spottswood, and 
Talmo soils. Enet, Grat, and Spottswood soils are 
moderately deep over sand and gravel. In addition, Spott- 
swood soils are moderately well drained and Grat soils 


are poorly drained. Talmo soils lack a B horizon and have 
sand and gravel within a depth of 10 inches. 


Typical pedon of Delmont loam, 0 to 2 percent slopes 


(fig. 13), 520 feet west and 140 feet north of the southeast 
corner of sec. 32, T. 112 N., R. 62 W. 


Al—0 to 7 inches; dark gray (1OYR 4/1) loam, black (1OYR 2/1) moist; 


weak medium subangular blocky structure parting to weak medium 
granular; soft, friable; neutral; gradual smooth boundary. 


B2—7 to 16 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak medium prismatic structure 
parting to weak medium subangular blocky; slightly hard, friable; 
neutral; abrupt smooth boundary. 

IIC1ca—16 to 34 inches; grayish brown (2.5Y 5/2) gravelly sand, dark 
grayish brown (2.5Y 4/2) moist; single grained; loose; pebbles coated 
with calcium carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 


IIC2—84 to 60 inches; light gray (2.5Y¥ 7/2) sand stratified with gravel, 


grayish brown (2.5Y 5/2) moist, single grained; loose; slight effer- 
vescence; mildly alkaline. 


The solum and the mollic epipedon are 10 to 20 inches thick. The 


depth to free carbonates and the depth to the underlying sand and 
gravel are 10 to 20 inches. 


The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 1 
to 3. It is fine sandy loam in some pedons. It is neutral or mildly alkaline 
and is 4 to 7 inches thick. The B2 horizon has color value of 3 to 5 (2 or 
3 moist) and chroma of 1 or 2. It is neutral or mildly alkaline. Some 
pedons have a B3 horizon of fine sandy loam. The IIC horizon has hue 
of 2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 ta 4. It is 
mildly alkaline or moderately alkaline. 
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Doger series 


The Doger series consists of well drained, rapidly 
permeable soils formed in wind-worked sandy material. 
These soils are on uplands. Slopes range from 0 to 6 per- 
cent. 

Doger soils are near Blendon, Carthage, and Forest- 
burg soils. Blendon soils have a mollic epipedon that is 
more than 20 inches thick and are coarse-loamy. Carthage 
and Forestburg soils have a contrasting IIC horizon 
within a depth of 40 inches. 

Typical pedon of Doger loamy fine sand 1,600 feet west 
and 100 feet south of the northeast corner of sec. 25, T. 
109 N., R. 61 W. 


Ap—0 to 6 inches; dark gray (10YR 4/1) loamy fine sand, black (LOYR 
2/1) moist; weak medium and fine granular structure; soft, very fri- 
able; neutral; abrupt smooth boundary. 

A12—6 to 11 inches; very dark gray (10YR 3/1) loamy fine sand, black 
(10YR 2/1) moist; weak medium and fine subangular blocky struc- 
ture parting to weak medium and fine gramular; soft, very friable; 
neutral; gradual wavy boundary. 

AC1—11 to 17 inches; dark grayish brown (10YR 4/2) loamy fine sand, 
very dark grayish brown (10YR 3/2) moist; weak coarse prismatic 
structure parting to weak medium and fine subangular blocky; soft, 
loose; neutral; gradual wavy boundary. 

AC2—17 to 24 inches; grayish brown (10YR 5/2) loamy fine sand, very 
dark grayish brown (10YR 3/2) moist; weak medium and coarse 
prismatic structure parting to weak medium and fine subangular 
blocky; soft, loose; neutral; gradual wavy boundary. 

C1—24 to 28 inches; grayish brown (10YR 5/2) loamy fine sand, dark 
grayish brown (10YR 4/2) moist; single grained; loose; mildly al- 
kaline; gradual wavy boundary. 

C2—28 to 42 inches; light brownish gray (2.5Y 6/2) fine sand, grayish 
brown (2.5Y 5/2) moist; single grained; loose; mildly alkaline; 
gradual wavy boundary. 

C38—42 to 60 inches; light gray (2.5Y 7/2) fine sand, dark grayish brown 
(2.5Y 4/2) moist; single grained; loose; mildly alkaline; gradual wavy 
boundary. 


The thickness of the solum ranges from 20 to 50 inches. The mollic 
epipedon is 10 to 20 inches thick. Mollic colors extend below 20 inches, 
but the organic-carbon content is less than 0.60 percent. The soils are 
slightly acid to mildly alkaline throughout the profile. 

The A and AC horizons have color value of 3 to 5 (2 or 3 moist) and 
chroma of 1 to 3. The A horizon is loamy sand in some pedons. The C 
horizon has color value of 5 to 7 (4 to 6 moist) and chroma of 2 or 3. The 
C horizon is loam or clay loam below a depth of 40 inches in some 
pedons. 


Dudley series 


The Dudley series consists of deep, moderately well 
drained and somewhat poorly drained, slowly or very 
slowly permeable soils formed in glacial till. These soils 
are on uplands. They have natrice horizons. Slopes range 
from 0 to 6 percent. 

Dudley soils are near Davison, Jerauld, and Stickney 
soils. Davison soils lack natric horizons. Jerauld soils have 
visible salts within 16 inches of the surface. Stickney soils 
lack columnar structure. 

Typical pedon of Dudley silt loam, in an area of Dudley- 
Stickney silt loams, 0 to 3 percent slopes, 550 feet west 
and 130 feet south of the northeast corner of sec. 24, T. 
112 N., R. 59 W. 


Al—O0 to 7 inches; dark gray (LOYR 4/1) silt loam, black (LOYR 2/1) 
moist; weak fine granular structure; slightly hard, friable; neutral; 
abrupt smooth boundary. 

A2—7 to 9 inches; gray (LOYR 5/1) silt loam, very dark gray (10YR 3/1) 
moist; weak. medium platy structure parting to weak fine granular; 
soft, friable; neutral; abrupt smooth boundary. 

B21t—9 to 14 inches; dark grayish brown (10YR 4/2) clay, black (LOYR 
2/1) moist; gray (1OYR 6/1) thin coats on top of columns; moderate 
medium columnar structure parting to moderate medium and fine 
blocky; very hard, very firm, sticky and plastic; neutral; gradual 
wavy boundary. 

B22t—14 to 22 inches; dark grayish brown (L0YR 4/2) clay, very dark 
grayish brown (10YR 3/2) moist; moderate medium prismatic struc- 
ture parting to moderate medium and fine blocky; very hard, very 
firm, sticky and plastic; mildly alkaline; gradual wavy boundary. 

B8cs—22 to 27 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish 
brown (2.5Y 4/2) moist; weak medium prismatic structure parting to 
moderate medium subangular blocky; hard, firm, sticky and slightly 
plastic; common fine and medium nests of gypsum; few fine 
segregations of lime; strong effervescence; mildly alkaline; gradual 
wavy boundary. 

Cleacs—27 to 31 inches; light brownish gray (2.5Y 6/2) clay loam, gray- 
ish brown (2.5Y 5/2) moist; massive; hard, friable, slightly sticky 
and slightly plastic; common fine and medium nests of gypsum; 
common medium segregations of lime; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C2es—81 te 47 inches; light brownish gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; massive; hard, friable, slightly 
sticky and slightly plastic; common medium nests of gypsum, strong 
effervescence; moderately alkaline; gradual wavy boundary. 

C3—47 to 60 inches; light brownish gray (2.5Y 6/2) silty clay loam, gray- 
ish brown (2.5Y 5/2) moist; few fine distinct mottles of yellowish 
brown (10YR 5/6); massive; hard, friable, slightly sticky and slightly 
plastic; moderately alkaline; strong effervescence. 


The thickness of the solum ranges from 19 to 43 inches. The depth to 
carbonates and to crystals of gypsum ranges from 16 to 35 inches. The 
mollic epipedon is 20 to 30 inches thick. 

The A1 horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 
1 or 2. It is 4 to 8 inches thick. The A2 horizon has color value of 5 to 7 
(3 to 5 moist) and chroma of 1 or 2. It is 1 inch to 3 inches thick. The Al 
and A2 horizons are loam in some pedons and are medium acid to 
neutral, The B2t horizon has hue of 10YR or 2.5Y, value of 3 to 5 (2 or 3 
moist), and chroma of 1 or 2. It is clay or clay loam averaging between 
35 and 50 percent clay and more than 15 percent fine sand or coarser. It 
is neutral to moderately alkaline. The B3 horizon has color value of 4 to 
6 (3 or 4 moist) and chroma of 2 or 3. The B3 and C horizons are mildly 
alkaline to strongly alkaline. 


Durrstein series 


The Durrstein series consists of deep, poorly drained, 
slowly or very slowly permeable soils formed in alluvium. 
These soils are on bottom land. They have natric horizons. 
Slopes are less than 1 percent. 

Durrstein soils are similar to Egas, Grat, Hoven, and 
Jerauld soils. Egas and Grat soils lack natric horizons. In 
addition, Grat soils have a IIC horizon of sand and gravel. 
Hoven soils lack visible accumulations of salts within a 
depth of 15 inches and generally have a thicker solum 
than Durrstein soils. Jerauld soils are moderately well 
drained. 

Typical pedon of Durrstein silt loam 700 feet west and 
125 feet north of the southeast corner of sec. 1, T. 110 N., 
R. 60 W. 


A2—0 to 4 inches; gray (10YR 5/1) silt loam, very dark gray (10YR 3/1) 
moist; weak thin platy structure parting to weak fine granular; soft, 
friable; many roots; neutral; abrupt smooth boundary. 
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B21t—4 to 10 inches; dark gray (10YR 4/1) clay, black ((OYR 2/1) moist; 
gray (1OYR 6/1) thin coats on tops of columnar peds; moderate 
medium columnar structure parting to strong fine and medium 
blocky; very hard, very firm, sticky and plastic; common roots; 
moderately alkaline; gradual smooth boundary. 

B22t—10 to 15 inches; dark gray (1OYR 4/1) clay, black (IOYR 2/1) 
moist; moderate medium prismatie structure parting to strong fine 
and medium subangular blocky; very hard, very firm, sticky and 
plastic; few fine striations of salts; few fine segregations of lime; 
slight effervescence; few roots; moderately alkaline; gradual wavy 
boundary. 

B3ca—15 to 20 inches; grayish brown (2.5Y 5/2) clay, dark grayish 
brown (2.5Y 4/2) moist; moderate fine and medium subangular 
blocky structure; very hard, firm, sticky and plastic; few fine stria- 
tions and nests of salts; few fine segregations of lime; strong effer- 
vescence; moderately alkaline; gradual wavy boundary. 

Cleasa—20 to 25 inches; light brownish gray (2.5Y 6/2) clay loam, gray- 
ish brown (2.5Y 5/2) moist; common medium distinct mottles of dark 
yellowish brown (10YR 4/6); weak medium subangular blocky struc- 
ture; hard, friable, sticky and slightly plastic; common fine nests of 
salts; strong effervescence; moderately alkaline; gradual wavy 
boundary. 

C2sa—25 to 41 inches; light brownish gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; common medium distinct mottles of 
dark yellowish brown (10YR 4/6); massive; hard, friable, slightly 
sticky and slightly plastic; common fine nests of salts; slight effer- 
vescence; moderately alkaline; gradual wavy boundary. 

C3—41 to 60 inches; light gray (2.5Y 7/2) clay loam, grayish brown (2.5Y 
5/2) moist; common medium distinct mottles of dark yellowish 
brown (10YR 4/6); massive; hard, friable, slightly sticky and slightly 
plastic; few fine nests of salts; slight effervescence; moderately al- 
kaline. 


The thickness of the solum ranges from 10 to 30 inches. The depth to 
segregations of salts ranges from 5 to 15 inches. 

Some pedons have an Al horizon. This horizon is less than 2 inches 
thick. The A2 horizon has color value of 5 or 6 (3 or 4 moist) and chroma 
of 1 or 2. It is loam in some pedons. It is neutral or slightly acid and is 1 
inch to 4 inches thick. The B2t horizon has hue or 10YR or 2.5Y, value 
of 4 or 5 (2 or 3 moist), and chroma of 1 or 2. It is clay, clay loam, or 
silty clay averaging between 35 and 60 percent clay and more than 15 
percent fine sand or coarser sand, The C horizon has hue of 2.5Y or 5Y, 
value of 5 to 7 (3 to 5 moist), and chroma of 1 or 2. It is clay loam or 
silty clay loam and in some pedons is stratified with coarser material. 


Egas series 


The Egas series consists of deep, poorly drained, slowly 
permeable soils formed in alluvium. These soils are on 
bottom land. Slopes are less than 2 percent. 

Egas soils are similar to Durrstein, Grat, and Hoven 
soils. Durrstein and Hoven soils have natric horizons. 
Grat soils have argillic horizons and are moderately deep 
over sand and gravel. 

Typical pedon of Egas silty clay loam 200 feet north 
and 255 feet west of the southeast corner of sec. 20, T. 
112 N., R. 64 W. 


Al1—0 to 1 inch; dark gray (LOYR 4/1) silty clay loam, black (1OYR 2/1) 
moist; moderate medium granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; mildly alkaline; clear smooth 
boundary. 

A12—1 inch to 3 inches; dark gray (10YR 4/1) silty clay loam, black 
(0YR 2/1) moist; weak fine and medium subangular blocky struc- 
ture; hard, firm, sticky and plastic; mildly alkaline; gradual wavy 
boundary. 

AClcasa—3 to 8 inches; gray (10YR 5/1) silty clay, very dark gray 
(10YR 3/1) moist; weak medium prismatic structure parting to weak 
medium subangular blocky; very hard, very firm, sticky and plastic; 


common fine striations of salts; many fine segregations of lime; 
strong effervescence; moderately alkaline; gradual wavy boundary. 

AC2gsa—8 to 18 inches; gray (5Y 5/1) silty clay, very dark gray (5Y 3/1) 
moist; weak medium prismatic structure parting to weak medium 
subangular blocky; very hard, very firm, sticky and plastic; common 
fine striations of salts; few fine dark segregations (oxides); common 
medium segregations of lime; strong effervescence; moderately al- 
kaline; gradual wavy boundary. 

Clg—18 to 46 inches; gray (5Y 5/1) silty clay loam, dark gray (5Y 4/1) 
moist; massive; hard, firm, sticky and plastic; few fine striations of 
salts; few fine dark segregations (oxides); common fine medium 
segregations of lime; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

C2g—46 to 60 inches; light gray (5Y 7/1) clay loam, gray (5Y 5/1) moist; 
massive; hard, friable, slightly sticky and slightly plastic; few fine 
clusters of gypsum; few fine faint dark segregations (oxides); 
violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 8 to 35 inches, and the 
thickness of mollic epipedon ranges from 8 to 24 inches. Accumulations 
of salts are at the surface or within 7 inches of the surface. Free car- 
bonates are at the surface or within 10 inches of the surface. 

The All horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 or 3 
moist), and chroma of 1 or 2. It is silt loam in some pedons. It is mildly 
alkaline or moderately alkaline and is 1 inch or 2 inches thick. The A12 
and AC horizons have hue of 10YR, 2.5Y, or 5Y; value of 4 or 5 (2 or 3 
moist); and chroma of 1 or 2. They are mildly alkaline to strongly al- 
kaline. The C horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4 or 5 
moist), and chroma of 1 or 2. It is moderately alkaline or strongly al- 
kaline. Some pedons have thin layers of coarser material below a depth 
of 40 inches. 


Elsmere series 


The Elsmere series consists of deep, somewhat poorly 
drained soils formed in outwash sand underlain by glacial 
till at a depth of 40 to 60 inches. These soils are on out- 
wash plains and terraces in the uplands. Permeability is 
rapid in the upper part and moderately slow in the lower 
part. Slopes range from 0 to 2 percent. 

Elsmere soils are near Forestburg, Loup, and Shue 
soils. Forestburg and Shue soils have a loamy IIC horizon 
within a depth of 40 inches. Loup soils are poorly drained. 

Typical pedon of Elsmere loamy fine sand, loamy sub- 
stratum, 2,100 feet west and 75 feet north of the 
southeast corner of sec. 19, T. 109 N., R. 60 W. 


Ap—0 to 8 inches; dark gray (10YR 4/1) loamy fine sand, black (IOYR 
2/1) moist; weak medium subangular blocky structure parting to 
weak medium granular; soft, very friable; slightly acid; abrupt 
smooth boundary. 

A12—8 to 18 inches; dark gray (10YR 4/1) loamy fine sand, very dark 
gray (1OYR 3/1) moist; very weak fine and medium prismatic struc- 
ture parting to weak medium subangular blocky; soft, very friable; 
slightly acid; gradual smooth boundary. 

AC—18 to 24 inches; dark grayish brown (10YR 4/2) loamy fine sand, 
very dark grayish brown (10YR 3/2) moist; few fine faint mottles of 
dark yellowish brown (10YR 4/4); very weak medium prismatic 
structure parting to very weak coarse subangular blocky; soft, very 
friable; slightly acid; gradual smooth boundary. 

C1—24 to 34 inches; grayish brown (10YR 5/2) fine sand, dark grayish 
brown (10YR 4/2) moist; common medium faint mottles of dark yel- 
lowish brown (10YR 4/4 and 3/4); single grained; loose; few fine 
dark concretions (oxides); neutral; gradual smooth boundary. 

C2—34 to 44 inches; grayish brown (LOYR 5/2) fine sand, dark grayish 
brown (10YR 4/2) moist; common medium distinct mottles of dark 
yellowish brown (10YR 4/4); single grained; loose; few fine dark 
concretions (oxides); neutral; gradual smooth boundary. 
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IlC3—44 to 60 inches; dark grayish brown (10YR 4/2) clay loam, very 
dark grayish brown (10YR 3/2) moist; massive; hard, friable, 
slightly sticky and slightly plastic; few fine segregations of lime; 
slight effervescence; mildly alkaline. 


The thickness of the solum ranges from 16 to 36 inches, and the depth 
to free carbonates ranges from 20 to more than 60 inches. The mollic 
epipedon is 10 to 20 inches thick. Depth to the IIC horizon ranges from 
40 to 60 inches or more. 

The A horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 1 
or 2. It is 10 to 20 inches thick and in places is fine sandy loam. It 
ranges from medium acid to mildly alkaline. The C horizon has hue of 
10YR or 2.5Y, value of 5 to 7 (4 or 5 moist), and chroma of 2. It is loamy 
sand in some pedons. It ranges from medium acid to mildly alkaline. The 
IIC horizon is loam or clay loam and is mildly alkaline or moderately al- 
kaline. It is below a depth of 60 inches in some pedons. 


Enet series 


The Enet series consists of well drained soils formed in 
loamy alluvium that is moderately deep over gravelly 
sand. These soils are on upland terraces. Permeability is 
moderate in the upper part and rapid in the lower part. 
Slopes range from 0 to 6 percent. 

Enet soils are near Delmont, Grat, and Spottswood 
soils. Delmont soils have a mollic epipedon that is less 
than 20 inches thick and are shallow over sand and 
gravel. Grat soils are poorly drained and are fine tex- 
tured. Spottswood soils have a seasonal high water table 
and are moderately well drained. 

Typical pedon of Enet loam, 0 to 2 percent slopes, 1,550 
feet north and 725 feet west of the southeast corner of 
sec, 32, T. 112 N., R. 60 W. 


Ap—0O to 7 inches; dark grayish brown (10YR 4/2) loam, very dark 
brown (10YR 2/2) moist; weak medium subangular blocky structure 
parting to moderate medium granular; slightly hard, friable; 
neutral; abrupt smooth boundary. 

B21—7 to 18 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak medium prismatic structure 
parting to weak medium subangular blocky; slightly hard, friable, 
slightly sticky; neutral; gradual wavy boundary. 

B22-—18 to 22 inches; grayish brown (10YR 5/2) loam, very dark grayish 
brown (10YR 3/2) moist; weak medium prismatic structure parting 
to weak medium subangular blocky; slightly hard, friable, slightly 
sticky; neutral; gradual wavy boundary. 

B3—22 to 25 inches; dark brown (10YR 4/3) sandy loam, very dark 
brown (10YR 3/3) moist; weak medium subangular blocky structure; 
slightly hard, very friable; neutral; abrupt wavy boundary. 

1IC1—25 to 31 inches; yellowish brown (10YR 5/4) gravelly sand, brown 
(10YR 4/3) moist; single grained; loose; slight effervescence; mildly 
alkaline; gradual wavy boundary. 

11C2—31 to 45 inches; brown (10YR 5/8) gravelly sand, dark brown 
(1OYR 4/3) moist; single grained; loose; slight effervescence; mildly 
alkaline; gradual wavy boundary. 

II1C3—45 to 60 inches; light brownish gray (1OYR 6/2) gravelly sand, 
dark grayish brown (10YR 4/2) moist; single grained; loose; strong 
effervescence; mildly alkaline. 


The solum and the mollic epipedon range from 20 to 40 inches in 
thickness. The depth to free carbonates and to the underlying sand and 
gravel ranges from 20 to 40 inches. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 1 
or 2. It is silt loam or fine sandy loam in some pedons and is slightly 
acid or neutral. It is 6 to 9 inches thick. The B2 horizon has color value 
of 3 to 5 (2 or 3 moist) and chroma of 1 or 2. It is clay loam in some 
pedons and is neutral or mildly alkaline. The B3 horizon has hue of 
10YR or 2.5Y, value of 4 or 5 (2 or 8 moist), and chroma of 2 or 3. It is 


loam in some pedons and is neutral or mildly alkaline. Some pedons have 
a C horizon. The IIC horizon has hue of 10YR or 2.5Y, value of 5 to 7 (4 
to 6 moist), and chroma of 2 to 4. It is mildly alkaline or moderately al- 
kaline. Some pedons have a ITIC horizon of loam or clay loam glacial till 
at a depth of 40 to 60 inches. 


Ethan series 


The Ethan series consists of deep, well drained soils 
formed in glacial till. These soils are on uplands. Permea- 
bility is moderate in the upper part and moderately slow 
in the lower part. Slopes range from 2 to 21 percent. 

Ethan soils are near Betts, Hand, and Houdek soils. 
Betts soils lack a mollic epipedon. Hand and Houdek soils 
are deeper to free carbonates than Ethan soils. In addi- 
tion, Houdek soils have argillic horizons. 

Typical pedon of Ethan loam, in an area of Houdek- 
Ethan loams, 6 to 9 percent slopes, 1,915 feet east and 180 
feet south of the northwest corner of sec. 16, T. 111 N., R. 
64 W. 


Al—0 to 6 inches; dark gray (LOYR 4/1) loam, black (1OYR 2/1) moist; 
weak fine subangular blecky structure parting to weak medium 
granular; slightly hard, friable; slightly acid; gradual wavy bounda- 
ry. 

B2—6 to 9 inches; dark grayish brown (10YR 4/2) loam, very dark gray- 
ish brown (10YR 3/2) moist; weak fine and medium prismatic struc- 
ture parting to weak fine and medium subangular blocky; slightly 
hard, friable, slightly sticky; slightly acid; gradual wavy boundary. 

B3lea—9 to 17 inches; grayish brown (2.5Y 5/2) light clay loam, dark 
grayish brown (2.5Y 4/2) moist; weak fine and medium prismatic 
structure parting to weak fine subangular blocky; slightly hard, fri- 
able, slightly sticky; common medium segregations of lime; strong 
effervescence; mildly alkaline; gradual wavy boundary. 

B32ca—17 to 28 inches; light brownish gray (2.5Y 6/2) light clay loam, 
light olive brown (2.5Y 5/3) moist; weak fine and medium prismatic 
structure parting to weak fine and medium subangular blocky; 
slightly hard, friable, slightly sticky; few fine segregations of lime; 
strong effervescence; mildly alkaline; gradual wavy boundary. 

C1—28 to 39 inches; light gray (2.5Y 7/2) clay loam, light olive brown 
(2.5Y 5/4) moist; massive; slightly hard, friable, slightly sticky; few 
fine segregations of lime; slight effervescence; moderately alkaline; 
gradual wavy boundary. 

C2—39 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, olive 
brown (2.5Y 4/4) moist; massive; slightly hard, friable, slightly 
sticky; few fine segregations of lime; slight effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 20 to 35 inches. The mollic 
epipedon is 7 to 10 inches thick. Free carbonates are at the surface or 
within 9 inches of the surface. 

The A horizon has hue of 1OYR or 2.5Y, value of 4 or 5 (2 or 3 moist), 
and chroma of 1 or 2. It is slightly acid to mildly alkaline and is 4 to 7 
inches thick. The B2 horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 
or 3 moist), and chroma of 2 or 3. It is light clay loam in some pedons. 
The B3ca horizon has color value of 5 to 7 (4 to 6 moist) and chroma of 2 
or 3. Some pedons lack a B horizon and have an AC horizon. The C 
horizon has hue of 2.5Y or SY, value of 5 to 8 (4 to 6 moist), and chroma 
of 2 to 4. It is stratified with loam, silt loam, or fine sandy loam in some 
pedons and is mildly alkaline to strongly alkaline. 


Forestburg series 


The Forestburg series consists of deep, moderately well 
drained soils formed in sandy sediments underlain by gla- 
cial drift or glacial till at a depth of 20 to 40 inches. These 
soils are on uplands. Permeability is rapid in the upper 
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part and moderately slow in the lower part. Slopes range 
from 0 to 6 percent. 

Forestburg soils are near Blendon, Doger, and Shue 
soils and are similar to Carthage soils. Blendon and Doger 
soils lack a contrasting IIC horizon within a depth of 40 
inches. Shue soils are somewhat poorly drained. Carthage 
soils are coarse-loamy. 

Typical pedon of Forestburg loamy fine sand, 0 to 3 
percent slopes, 1,300 feet east and 140 feet south of the 
northwest corner of sec. 34, T. 109 N., R. 61 W. 


All—0 to 6 inches; dark gray (10YR 4/1) loamy fine sand, very dark 
brown (10YR 2/2) moist; weak fine subangular blocky structure; 
loose, very friable; neutral; clear smooth boundary. 

Al2—6 to 19 inches; dark grayish brown (10YR 4/2) loamy fine sand, 
very dark grayish brown (10YR 3/2) moist; single grained; soft, 
very friable; neutral; clear wavy boundary. 

AC—19 to 25 inches; brown (10YR 5/3) loamy sand, dark brown (l0YR 
3/3) moist; weak medium subangular blocky structure parting to 
single grained; soft, very friable; neutral; clear wavy boundary. 

C1—25 to 29 inches; pale brown (10YR 6/3) sandy loam, dark brown 
(l0YR 4/3) moist; few: fine distinct mottles, dark reddish brown 
(SYR 3/8) moist; weak medium and coarse subangular blocky struc- 
ture; slightly hard, very friable; few fine dark concretions of iron 
and manganese oxides; neutral; clear irregular boundary. 

IIC2ca—29 to 50 inches; light gray (2.5Y 7/2) loam, light olive brown 
(2.5Y 5/4) moist; common fine prominent mottles, reddish brown 
(YR 5/4) moist; massive; slightly hard, friable; common fine and 
medium segregations of lime; strong effervescence; moderately al- 
kaline; clear smooth boundary. 

IIC8—50 to 60 inches; light gray (2.5Y 7/2 and 5Y 7/2) stratified silt 
loam and very fine sand, light olive brown (2.5Y 5/4) and olive gray 
(SY 5/2) moist; common medium prominent mottles of reddish 
brown (5YR 5/4 and 4/4) and common medium distinct mottles, very 
pale brown (10YR 7/4) and brownish yellow (10YR 6/6) moist; mas- 
sive; hard, friable; few medium segregations of lime; strong effer- 
vescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 33 inches. The mollic 
epipedon is 10 to 20 inches thick. The depth to free carbonates and to 
the contrasting IIC horizon ranges from 20 to 40 inches, 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 1 
or 2. It is loamy sand or sandy loam in some pedons and is slightly acid 
or neutral. It is 15 to 23 inches thick. The AC horizon has color value of 
4 to 6 (3 or 4 moist) and chroma of 1 to 3. It is loamy fine sand in some 
pedons. Some pedons lack a C horizon above the IIC horizon. The IIC 
horizon has hue of 10YR, 2.5Y, or 5Y; value of 5 to 7 (4 to 6 moist); and 
chroma of 2 to 4. It is clay leam in some pedons and is mildly alkaline or 
moderately alkaline. 


Grat series 


The Grat series consists of deep, poorly drained soils 
formed in loamy and clayey alluvium underlain by sand 
and gravel at a depth of 20 to 40 inches. These soils are 
on bottom land and in swales on outwash plains. Permea- 
bility is slow in the subsoil and rapid in the underlying 
sand and gravel. Slopes range from 0 to 2 percent. 

Grat soils are near Delmont, Durrstein, Egas, Enet, and 
Spottswood soils. Delmont, Enet, and Spottswood soils 
are better drained than Grat soils and are fine-loamy. 
Durrstein soils have natric horizons. Egas soils have visi- 
ble accumulations of salts within a depth of 7 inches. 

Typical pedon of Grat loam 2,230 feet east and 80 feet 
south of the northwest corner of sec. 9, T. 109 N., R. 62 
W. 


All—0 to 3 inches; dark gray (10YR 4/1) loam, black (1OYR 2/1) moist; 
weak medium subangular blocky and moderate medium granular 
structure; slightly hard, friable; neutral; gradual smooth boundary. 

A12— to 5 inches; dark gray (1OYR 4/1) heavy loam, black (10YR 2/1) 
moist; weak medium platy structure parting to moderate fine and 
medium granular; slightly hard, slightly sticky and slightly plastic; 
neutral; gradual wavy boundary. 

B21t—5 to 8 inches; dark gray (JOYR 4/1) heavy clay loam, very dark 
gray (10YR 3/1) moist; moderate medium prismatic structure part- 
ing to moderate medium subangular blocky; hard, friable and firm, 
sticky and plastic; few fine segregations of lime; slight effer- 
vescence; neutral; gradual wavy boundary. 

B22t—8 to 14 inches; gray (10YR 5/1) heavy clay loam, dark gray (JOYR 
4/1) moist; few fine prominent mottles, dark yellowish brown (10YR 
4/6) moist; moderate medium prismatic structure parting to 
moderate and strong medium subangular blocky; hard, firm, sticky 
and plastic; few fine dark concretions (oxides); disseminated and 
common fine segregations of lime; strong effervescence (8 pereent 
calcium carbonate); moderately alkaline; gradual wavy boundary. 

B8gea—14 to 20 inches; gray (5Y 5/1) clay loam, dark gray (SY 4/1) 
moist; common fine prominent mottles, strong brown (7.5YR 5/6) 
and light olive brown (2.5Y 5/4) moist; moderate medium subangu- 
lar blocky structure; hard, friable, slightly sticky and_ slightly 
plastic; common fine dark concretions (oxides); disseminated and 
common medium segregations of lime; strong effervescence (12 per- 
cent calcium carbonate); moderately alkaline; gradual wavy bounda- 
ry. 

Clgca—20 to 31 inches; white (2.5Y 8/2) clay loam, light brownish gray 
(2.5Y 6/2) moist; massive; hard, friable, slightly sticky and slightly 
plastic; few medium dark segregations (oxides); violent effer- 
vescence (40 percent calcium carbonate); moderately alkaline; 
abrupt wavy boundary. 

IIC2g—81 to 55 inches; light brownish gray (2.5Y 6/2) stratified sand 
and gravel, grayish brown (2.5Y 5/2) moist; many fine and medium 
distinct mottles, strong brown (7.5YR 5/6) moist; single grained; 
loose; common fine dark concretions (oxides); slight effervescence; 
mildly alkaline; abrupt wavy boundary. 

TIIC3g—55 to 60 inches; light gray (5Y 7/2) clay loam, olive gray (5Y 
5/2) moist; many medium distinct mottles, strong brown (7.5YR 5/6) 
and yellowish brown (10YR 5/6) moist; massive; hard, friable, 
slightly sticky and slightly plastic; common fine dark concretions 
(oxides); strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 8 to 28 inches, and the depth 
to carbonates is 3 to 12 inches. The mollic epipedon is 6 to 18 inches 
thick and commonly includes part or all of the B2t horizon. 

The A horizon has color value of 8 or 4 (2 or 3 moist) and chroma of 1 
or 2. It typically is loam or light clay loam but is silt loam in some 
pedons. It is slightly acid or neutral and is 3 to 6 inches thick. 

The B2t horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 to 5 
moist), and chroma of 1 or 2. It is clay loam, clay, or silty clay loam 
averaging between 35 and 50 percent clay. It is neutral to moderately al- 
kaline. The B3ea horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4 or 5 
moist), and chroma of 1 or 2. It is clay loam, clay, silty clay loam, or silty 
clay and is mildly alkaline or moderately alkaline. 

The C horizon has hue of 2.5Y or 5Y, value of 5 to 8 (4 to 6 moist), 
and chroma of 2 to 4. It is clay loam, clay, or silty clay loam and is 
mildly alkaline or moderately alkaline. The IIC horizon is at a depth of 
20 to 40 inches. The IIC and IIIC horizons are mildly alkaline or 
moderately alkaline. Some pedons lack a ITIC horizon. 


Great Bend series 


The Great Bend series consists of deep, well drained, 
moderately permeable soils formed in calcareous 
glaciolacustrine sediments. These soils are on glacial lake 
plains. Slopes range from 0 to 6 percent. 

Great Bend soils are near Zell soils and are similar to 
Hand, LaDelle, and Mobridge soils. Hand soils are fine- 
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loamy. LaDelle and Mobridge soils have a mollic epipedon 
that is more than 20 inches thick. Zell soils are coarse- 
silty and have free carbonates within a depth of 10 
inches. 

Typical pedon of Great Bend silt loam, in an area of 
Great Bend-Zell silt loams, 2 to 6 percent slopes, 285 feet 
north and 120 feet west of the southeast corner of sec. 3, 
T, 113 N., R. 62 W. 


Ap—O to 6 inches; dark gray (l0YR 4/1) silt loam, black (10YR 2/1) 
moist; moderate medium and fine granular structure; slightly hard, 
friable; neutral; abrupt smooth boundary. 

B2—6 to 14 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; moderate coarse prismatic struc- 
ture parting to moderate medium and coarse subangular blocky; 
slightly hard, friable, slightly sticky; neutral; gradual wavy bounda- 
ry. 

B8—14 to 20 inches; pale brown (10YR 6/8) silt loam, dark brown (10YR 
4/3) moist; weak medium prismatic structure parting to weak medi- 
um subangular blocky; slightly hard, friable, slightly sticky; neutral; 
gradual wavy boundary. 

C1—20 te 40 inches; pale yellow (2.5Y 7/4) silt loam, light olive brown 
(2.5Y 5/4) moist; massive; slightly hard, friable, slightly sticky; 
slight effervescence; mildly alkaline; gradual wavy boundary. 

C2ca—40 to 52 inches; light gray (2.5Y 7/2) and white (2.5Y 8/2) silt 
loam, light olive brown (2.5Y 5/4) moist; massive; slightly hard, fria- 
ble, slightly sticky; common fine segregations of lime; strong effer- 
vescence; mildly alkaline; gradual wavy boundary. 

C3—52 to 60 inches; light brownish gray (2.5Y 6/2) silty clay loam, gray- 
ish brown (2.5Y 5/2) moist; few fine faint mottles of strong brown 
(7.5YR 5/6); massive; hard, friable, slightly sticky and slightly 
plastic; few medium segregations of lime; strong effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 12 to 28 inches, and the depth 
to free carbonates ranges from 11 to 26 inches. The mollic epipedon is 7 
to 16 inches thick and extends into the B horizon. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 
1.5 or less. It is slightly acid or neutral and is 5 to 10 inches thick. The B 
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (8 to 5 moist), and 
chroma of 2 to 4. It is silty clay loam in some pedons and is neutral to 
moderately alkaline. The C horizon has a color value of 6 to 8 (4 to 6 
moist) and chroma of 2 to 4. It commonly is laminated silt and clay or is 
silt, silt loam, and very fine sand. It is mildly alkaline to strongly al- 
kaline. 


Hand series 


The Hand series consists of deep, well drained, 
moderately permeable soils formed in stratified loamy 
glacial drift. These soils are on uplands. Slopes range 
from 0 to: 9 percent. 

Hand soils are near Betts, Bonilla, Ethan, and Houdek 
soils. Betts and Ethan soils have free carbonates within a 
depth of 10 inches. In addition, Betts soils lack a mollic 
epipedon. Bonilla soils have a mollic epipedon that is more 
than 20 inches thick. Houdek soils have argillic horizons. 

Typical pedon of Hand loam, in an area of Hand-Bonilla 
loams, 3 to 6 percent slopes, 2,500 feet east and 310 feet 
south of the northwest corner of sec. 32, T. 111 N., R. 64 
W. 


Al—0 to 9 inches; dark grayish brown (10YR 4/2) loam, very dark 
brown (LOYR 2/2) moist; weak medium granular structure; slightly 
hard, friable, slightly sticky; neutral; gradual smooth boundary. 


B21—9 to 14 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak medium prismatic structure 
parting to moderate medium subangular blocky; slightly hard, fria- 
ble, slightly sticky; neutral; gradual smooth boundary. 

B22—14 to 18 inches; grayish brown (10YR 5/2) loam, dark grayish 
brown (10YR 4/2) moist; weak medium and coarse prismatic struc- 
ture parting to moderate medium subangular blocky; slightly hard, 
friable, slightly sticky; neutral; gradual wavy boundary. 

B8ca—18 to 29 inches; light gray (2.5Y 7/2) light clay loam, grayish 
brown (2.5Y 5/2) moist; weak medium and coarse prismatic struc- 
ture parting to weak medium subangular blocky; slightly hard, fria- 
ble, slightly sticky; thin lenses of very fine sandy loam; common 
fine and few medium segregations of lime; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C—29 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, olive brown 
(2.5Y 4/4) moist; massive; slightly hard, friable, slightly sticky; thin 
lenses of loam and very fine sandy loam; strong effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 20 to 38 inches. The depth to 
free carbonates is 12 to 24 inches. The mollic epipedon is 8 to 20 inches 
thick and extends into the B2 horizon. 

The A horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 1 
or 2. It is silt loam in some pedons and is medium acid to neutral. It is 6 
to 10 inches thick. The B2 horizon has hue of 1OYR or 2.5Y, value of 4 
or 5 (3 or 4 moist), and chroma of 2 or 3. It is silt loam in some pedons 
and is slightly acid or neutral. The B3ca horizon has color value of 6 or 7 
(4 or 5 moist) and chroma of 2 or 3. It is mildly alkaline or moderately 
alkaline. The C horizon has color value of 6 or 7 (4 or 5 moist) and 
chroma of 1 to 4. It commonly is stratified with material as coarse as 
loamy fine sand, but in some pedons it is loam or clay loam glacial till. It 
is mildly alkaline or moderately alkaline. 


Houdek series 


The Houdek series consists of deep, well drained soils 
formed in glacial till. These soils are on uplands. Permea- 
bility is moderate in the solum and moderately slow in 
the underlying glacial till. Slopes range from 0 to 9 per- 
cent. 

Houdek soils are near Beadle, Betts, Ethan, Hand, and 
Prosper soils. Beadle soils are fine textured. Betts, Ethan, 
and Hand soils lack argillic horizons. In addition, Betts 
and Ethan soils have free carbonates within a depth of 10 
inches. Prosper soils have a mollic epipedon that is more 
than 20 inches thick. 

Typical pedon of Houdek loam, in an area of Houdek- 
Prosper loams, 0 to 2 percent slopes, 2,375 north and 462 
feet west of the southeast corner of sec. 15, T. 112 N., R. 
62 W. 


Ap—0 to 7 inches; dark gray (10YR 4/1) loam, black (10YR 2/1) moist; 
weak fine granular structure; slightly hard, friable, slightly sticky; 
neutral; abrupt smooth boundary. 

B2it—7 to 15 inches; dark grayish brown (10YR 4/2) clay loam, very 
dark grayish brown (10YR 3/2) moist; moderate medium prismatic 
structure parting to moderate medium and fine subangular blocky; 
hard, friable, slightly sticky and slightly plastic; neutral; clear wavy 
boundary. 

B22t—15 to 20 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish 
brown (2.5Y 4/2) moist; dark grayish brown (10YR 4/2) coats on 
faces of peds; moderate medium prismatic structure parting to 
moderate medium and fine subangular blocky; hard, friable, slightly 
sticky and slightly plastic; mildly alkaline; clear wavy boundary. 

B8ca—20 to 29 inches; light brownish gray (2.5Y 6/2) clay loam, light 
olive brown (2.5Y 5/4) moist; weak medium prismatic structure 
parting to moderate medium and fine subangular blocky; hard, fria- 
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ble, slightly sticky and slightly plastic; common fine and medium 
segregations of lime; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

Clea—29 to 37 inches; light brownish gray (2.5Y 6/2) clay loam, olive 
brown (2.5Y 4/4) moist; weak medium and coarse subangular blocky 
structure; hard, friable, slightly sticky and slightly plastic; common 
medium and fine segregations of lime; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

C2—37 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, olive 
brown (2.5Y 4/4) moist; weak coarse subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; common dark stains 
(oxides); few fine nests of gypsum; few fine segregations of lime; 
strong effervescence; moderately alkaline. 


The solum is 22 to 32 inches thick. The depth to free carbonates is 14 
to 24 inches. The mollic epipedon is 8 to 20 inches thick. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 1 
or 2. It is silt loam in some pedons and is slightly acid or neutral. It is 5 
to 8 inches thick. The B2t horizon has color value of 3 to 5 (2 to 4 moist) 
and chroma of 2 or 3. It is neutral to moderately alkaline. The B3ca 
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (4 or 5 moist), and 
chroma of 2 to 4. It is mildly alkaline or moderately alkaline. The C 
horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4 or 5 moist), and chroma 
of 2 to 4. It is mildly alkaline or moderately alkaline. 


Hoven series 


The Hoven series consists of deep, poorly drained, very 
slowly permeable soils formed in alluvium. These soils are 
in closed depressions. They have natrie horizons. Slopes 
are less than 1 percent. 

Hoven soils are similar to Durrstein, Jerauld, and 
Tetonka soils. Durrstein and Jerauld soils have visible ac- 
cumulations of salts within a depth of 16 inches. Tetonka 
soils lack natric horizons. 

Typical pedon of Hoven silt loam 1,590 feet west and 
425 feet north of the southeast corner of sec. 15, T. 112 
N., R. 62 W. 


A21—0 to 1 inch; gray (10YR 5/1) silt loam, very dark gray (10YR 3/1) 
moist; weak thin platy strueture; soft, very friable; neutral; clear 
smooth boundary. 

A22—1 inch to 4 inches; gray (10YR 6/1) silt loam, dark gray (0YR 4/1) 
moist; few fine faint mottles of yellowish brown (10YR 5/6); weak 
thin platy structure parting to weak fine granular; soft, very fria- 
ble; neutral; clear smooth boundary. 

B21t-—-4 to 10 inches; gray (LOYR 5/1) clay, very dark gray (L0YR 3/1) 
moist; thin coats of gray (1OYR 6/1) on tops of columns; strong 
medium and coarse columnar structure parting to strong medium 
and fine blocky; very hard, very firm, sticky and plastic; mildly al- 
kaline; gradual smooth boundary. 

B22t—10 to 23 inches; gray (1OYR 5/1) clay, very dark gray (10YR 3/1) 
moist; moderate coarse prismatic structure parting to strong medi- 
um and fine blocky; very hard, very firm, sticky and_ plastic; 
moderately alkaline; gradual wavy boundary. 

B3—23 to 34 inches; gray (10YR 5/1) elay, dark gray (LOYR 4/1) moist; 
weak coarse prismatic structure parting to moderate medium and 
fine subangular blocky; very hard, firm, sticky and plastic; few fine 
segregations of lime; moderately alkaline, clear wavy boundary. 

Clea—34 to 44 inches; light brownish gray (2.5Y 6/2) and light gray 
(2.5Y 7/2) clay loam, grayish brown (2.5Y 5/2) moist; common medi- 
um prominent mottles of dark yellowish brown (10YR 4/4); weak 
medium and coarse subangular blocky structure; hard, friable, 
sticky and plastic; few fine nests of gypsum; common fine dark 
segregations (oxides); common medium segregations of lime; strong 
effervescence; moderately alkaline; gradual wavy boundary. 

C2—44 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, grayish 
brown (2.5Y 5/2) moist; many medium distinct mottles of dark yel- 


lowish brown (10YR 4/6); massive; hard, friable, sticky and plastic; 
few fine nests of gypsum; many fine dark segregations (oxides); 
strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 14 to 42 inches. The depth to 
free carbonates ranges from 16 to 32 inches. 

Some pedons have an Al horizon. This horizon is 1 inch to 4 inches 
thick. The A2 horizon has color value of 5 to 7 (2 to 4 moist) and chroma 
of 1 or 2. It is medium acid to neutral and is 2 to 5 inches thick. The B2t 
horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 or 3 moist), and 
chroma of 1 or 2. It is clay, clay loam, or silty clay. It ranges from 
slightly acid to moderately alkaline. Some pedons lack a B3 horizon. The 
C horizon has hue of 2.5Y or 5Y, value of 4 to 7 (3 to 5 moist), and 
chroma of 1 to 3. It is clay loam, silty clay, or clay and is mildly alkaline 
to strongly alkaline. 


Jerauld series 


The Jerauld series consists of deep, moderately well 
drained, slowly or very slowly permeable soils formed in 
local alluvium and glacial till. These soils are on uplands. 
They have natric horizons. Slopes range from 0 to 3 per- 
cent. 

Jerauld series are near Dudley, Hoven, and Stickney 
soils and are similar to Durrstein soils. Dudley and 
Stickney soils do not have visible salts within a depth of 
16 inches. Durrstein and Hoven soils are poorly drained. 

Typical pedon of Jerauld silt loam, in an area of 
Dudley-—Jerauld silt loams, 0 to 3 percent slopes, 1,525 feet 
west and 225 feet north of the southeast corner of sec. 4, 
T. 110 N., R. 62 W. 


A2—0 to 2 inches; gray (10YR 5/1) silt loam, very dark gray (10YR 3/1) 
moist; weak medium platy structure parting to weak fine granular; 
soft, very friable; slightly acid; abrupt smooth boundary. 

B2t—2 to 7 inches; dark gray (10YR 4/1) silty clay, very dark gray 
(LOYR 3/1) moist; thin coats of gray (10YR 6/1) on tops of columns; 
moderate medium columnar structure parting to strong medium 
blocky; very hard, very firm, sticky and plastic; mildly alkaline; 
gradual smooth boundary. 

B3sa—7 to 11 inches; dark gray (10YR 4/1) silty clay, very dark gray 
(l0OYR 3/1) moist; moderate fine subangular blocky structure; hard, 
firm, sticky and plastic; common fine striations and clusters of salts; 
slight effervescence; moderately alkaline; gradual smooth boundary. 

Cleacs—11 to 19 inches; grayish brown (2.5Y 5/2) clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; weak medium subangular blocky struc- 
ture; hard, friable, slightly sticky and slightly plastic; common fine 
clusters of gypsum crystals; common fine segregations of lime; 
strong effervescence; strongly alkaline; gradual wavy boundary. 

C2es—19 to 27 inches; light yellowish brown (2.5Y 6/4) clay loam, light 
olive brown (2.5Y 5/4) moist; massive; hard, friable, slightly sticky 
and slightly plastic; common fine clusters of gypsum crystals; few 
fine segregations of lime; strong effervescence; strongly alkaline; 
gradual wavy boundary. 

C3—27 to 40 inches; light brownish gray (2.5Y 6/2) clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; common medium distinct mottles of yel- 
lowish brown (10YR 5/8); massive; hard, friable, slightly sticky and 
slightly plastic; few fine clusters of gypsum crystals; few fine 
distinct dark concretions (oxides); few fine segregations of lime; 
strong effervescence; strongly alkaline; gradual wavy boundary. 

C4—40 to 60 inches; light yellowish brown (2.5Y 6/4) clay loam, olive 
brown (2.5Y 4/4) moist; common medium distinct mottles of yel- 
lowish brown (10YR 5/8); massive; hard, friable, slightly sticky and 
slightly plastic; few fine clusters of gypsum crystals; few fine 
distinct dark concretions (oxides); few medium segregations of lime; 
strong effervescence; moderately alkaline. 


The thickness of the solum is 10 to.20 inches. The depth to free car- 
bonates is 6 to 12 inches. 
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Some pedons have an Ai horizon. This horizon is 1 inch to 2. inches 
thick. The A2 horizon has hue of 10YR or 2.5Y, value of 5 to 7 (8 to 5 
moist), and chroma of 1 or 2. It is loam in some pedons and is medium 
acid to neutral. It is 1 inch to 3 inches thick. The B2t horizon has hue of 
10YR or 2.5Y, value of 4 or 5 (2 or 3 moist), and chroma of 1 or 2. It is 
silty clay, clay, or clay loam averaging between 35 and 60 percent clay. 
It is neutral to moderately alkaline. The C horizon has hue of 2.5Y or 
BY, value of 5 to 7 (4 to 6 moist), and chroma of 1 to 4. It is silty clay 
loam in some pedons and is mildly alkaline to strongly alkaline. 


LaDelle series 


The LaDelle series consists of deep, moderately well 
drained, moderately permeable soils formed in silty alluvi- 
um. These soils are on stream terraces and bottom land. 
Slopes are less than 2 percent. 

LaDelle soils are similar to Bon, Davis, Lamo, and 
Mobridge soils. Bon and Davis soils are fine-loamy. In ad- 
dition, Davis soils are deeper to free carbonates than 
LaDelle soils. Lamo soils are somewhat poorly drained. 
Mobridge soils have argillie horizons. 

Typical pedon of LaDelle silt loam 1,280 feet north and 
1,056 feet east of the southwest corner of sec. 11, T. 118 
N., R. 62 W. 


Ap—0 to 6 inches; dark gray (10YR 4/1) silt loam, black (1OYR 2/1) 
moist; moderate fine granular structure; slightly hard, very friable, 
neutral; abrupt smooth boundary. 

A12—6 to 12 inches; dark gray (10YR 4/1) silt loam, very dark gray 
(IOYR 3/1) moist; weak medium subangular blocky structure; 
slightly hard, very friable; mildly alkaline; gradual smooth bounda- 
ry. 

A13—12 to 16 inches; dark gray (10YR 4/1) silt loam, very dark gray 
(OYR 3/1) moist; weak medium and coarse prismatic structure 
parting to weak fine and medium subangular blocky; slightly hard, 
friable, slightly sticky; slight effervescence; mildly alkaline; gradual 
smooth boundary. 

C1—16 to 29 inches; dark gray (JOYR 4/1) silt loam, very dark gray 
(1OYR 3/1) moist; weak medium and coarse subangular blocky 
structure; slightly hard, friable, slightly sticky; slight effervescence; 
mildly alkaline; gradual smooth boundary. 

C2—29 to 60 inches; grayish brown (2.5Y 5/2) silt loam, very dark gray- 
ish brown (2.5Y 3/2) moist; few fine faint mottles of dark brown 
(10YR 3/3); massive; slightly hard, friable, slightly sticky; slight ef- 
fervescence; mildly alkaline. 


The mollic epipedon is 20 to 40 inches thick. Free carbonates are at 
the surface or within a depth of 20 inches. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 
1.5 or less. It is loam in some pedons and is neutral or mildly alkaline. It 
is 12 to 22 inches thick. The C horizon has color value of 3 to 7 (2 to 5 
moist) and chroma of 1 to 3. It is mildly alkaline or moderately alkaline. 
In some pedons it is stratified with thin layers of coarser material below 
a depth of 40 inches. Some pedons have a buried A horizon. 


Lamo series 


The Lamo series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils formed in cal- 
careous silty alluvium. These soils are on bottom land. 
Slopes are less than 2 percent. 

Lamo soils are similar to Bon, Davis, and LaDelle soils. 
Bon, Davis, and LaDelle soils are moderately well 
drained. In addition, Bon and Davis soils are fine-loamy. 


Typical pedon of Lamo silt loam 1,290 feet east and 200 
feet north of the southwest corner of sec. 33, T. 110 N., R. 
61 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; weak fine and medium granular 
structure; slightly hard, friable; mildly alkaline; abrupt smooth 
boundary. 

A1l2—8 to 13 inches; dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; weak medium subangular blocky 
structure parting to weak medium granular; slightly hard, friable; 
slight effervescence; mildly alkaline; gradual smooth boundary. 

AC1—18 to 18 inches; gray (JOYR 5/1) silt loam, very dark grayish 
brown (10YR 3/2) moist; weak medium prismatic structure parting 
to moderate medium and fine subangular blocky; slightly hard, fria- 
ble, slightly sticky; strong effervescence; mildly alkaline; gradual 
smooth boundary. 

AC2—18 to 26 inches; gray (10YR 5/1) silty clay loam, very dark gray- 
ish brown (10YR 3/2) moist; common fine faint mottles of dark yel- 
lowish brown (10YR 4/4); weak medium prismatie structure parting 
to moderate medium and fine subangular blocky; hard, friable, 
slightly sticky and slightly plastic; strong effervescence; mildly al- 
kaline; abrupt smooth boundary. 

C—26 to 60 inches; gray (10YR 5/1) silty clay loam, dark gray (10YR 
4/1) moist; few fine faint mottles of dark brown (10YR 3/3); weak 
medium subangular blocky structure; hard, firm, sticky and plastic; 
common fine segregations of lime; strong effervescence; mildly al- 
kaline. 


The solum and the mollic epipedon are 24 to 35 inches thick. Free car- 
bonates are at the surface or within a depth of 10 inches. The soil is 
mildly alkaline or moderately alkaline. 

The A horizon has hue of 10YR or 2.5Y, value of 3 to 5 (2 or 3 moist), 
and chroma of 1 or 2. It is 12 to 20 inches thick. The AC horizon has hue 
of 10YR or 2.5Y, value of 4 or 5 (8 moist), and chroma of 1 or 2. The C 
horizon has hue of 10YR or 2.5Y, value of 5 to 7 (4 to 6 moist), and 
chroma of 1 or 2. It is light silty clay in some pedons. 


Lane series 


The Lane series consists of deep, moderately well 
drained, moderately slowly or slowly permeable soils 
formed in alluvium. These soils are on upland flats, alluvi- 
al fans, and stream terraces. Slopes range from 0 to 2 
percent. 

Lane soils are near Beadle, Mobridge, and Oko soils. 
Beadle and Oko soils are well drained and have a mollic 
epipedon that is less than 20 inches thick. Mobridge soils 
are fine-silty. 

Typical pedon of Lane silt loam, 0 to 2 percent slopes, 
2,340 feet north and 175 feet east of the southwest corner 
of sec. 25, T. 109 N., R. 65 W. 


Ap—0 to 8 inches; dark gray (10YR 4/1) silt loam, black (10YR 2/1) 
moist; moderate medium granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; neutral; abrupt smooth boundary. 

B21t—8 to 18 inches; dark gray (10YR 4/1) silty clay, very dark gray 
QOYR 3/1) moist; weak medium prismatic structure parting to 
moderate medium and fine subangular blocky; hard, firm, sticky and 
plastic; shiny films on faces of peds; neutral; gradual wavy bounda- 


ry. 

B22t—18 to 24 inches; grayish brown (2.5Y 5/2) silty clay, very dark 
grayish brown (2.5Y 3/2) moist; weak medium prismatic structure 
parting to moderate medium and fine subangular blocky; very hard, 
firm, sticky and plastic; thin coats of dark gray (LOYR 4/1) on faces 
of peds; shiny films on faces of peds; slight effervescence; mildly al- 
kaline; gradual wavy boundary. 
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B3ca—24 to 38 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish 
brown (2.5Y 4/2) moist; weak medium prismatic structure parting to 
moderate medium subangular blocky; very hard, firm, sticky and 
plastic; few fine segregations of lime; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

Clea—38 to 44 inches; light brownish gray (2.5Y 6/2) silty clay, dark 
grayish brown (2.5Y 4/2) moist; moderate medium subangular 
blocky structure; hard, friable, sticky and plastic; common fine and 
medium segregations of lime; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C2—44 to 60 inches; grayish brown (2.5Y 5/2) heavy silty clay loam, 
dark grayish brown (2.5Y 4/2) moist; massive; hard, friable, slightly 
sticky and slightly plastic; strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 26 to 54 inches. The depth to 
free carbonates is 8 to 22 inches. The mollic epipedon is 20 to 36 inches 
thick and includes all or part of the B2t horizon. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 1 
or 2. It is loam or silty clay loam in some pedons and is slightly acid or 
neutral. It is 8 to 14 inches thick. The B2t horizon has color value of 3 to 
5 (2 or 3 moist) and chroma of 1 or 2. It is clay loam, clay, silty clay, or 
silty clay loam averaging between 35 and 50 percent clay. The B3ca and 
C horizons have hue of 10YR or 2.5Y, value of 5 to 7 (4 to 6 moist), and 
chroma of 2 to 4. They are silty clay, silty clay loam, or clay loam and 
are mildly alkaline or moderately alkaline. Some pedons are stratified 
with lenses of coarser material below a depth of 40 inches. 


Loup series 


The Loup series consists of deep, poorly drained, 
rapidly permeable soils formed in sandy alluvium or 
eolian sand. These soils are in swales on uplands. Slopes 
range from 0 to 2 percent. 

Loup soils are near Elsmere and Shue soils. Elsmere 
and Shue soils are somewhat poorly drained. In addition, 
a contrasting loamy IIC horizon is at a depth of 40 to 60 
inches in Elsmere soils and at a depth of 20 to 40 inches 
in Shue soils. 

Typical pedon of Loup loamy fine sand 1,990 feet east 
and 80 feet north of the southwest corner of sec. 26, T. 
112 N., R. 64 W. 


Ap—O to 10 inches; dark gray (10YR 4/1) loamy fine sand, very dark 
gray (10YR 3/1) moist; weak fine and medium granular structure; 
soft, very friable; neutral; abrupt smooth boundary. 

A12—10 to 16 inches; dark gray (10YR 4/1) loamy fine sand, very dark 
gray (LOYR 3/1) moist; weak medium subangular blocky structure 
parting to weak fine granular; soft, very friable; neutral; gradual 
smooth boundary. 

AC—16 to 20 inches; grayish brown (10YR 5/2) loamy fine sand, very 
dark grayish brown (10YR 3/2) moist; few fine faint mottles of dark 
yellowish brown (10YR 4/4); weak medium and fine subangular 
blocky structure; soft, very friable; few fine faint segregations 
(oxides); neutral; gradual smooth boundary. 

C1—20 to 30 inches; light brownish gray (LOYR 6/2) fine sand, grayish 
brown (10YR 5/2) moist; common medium distinct mottles of dark 
yellowish brown (10YR 4/6); single grained; loose; common medium 
dark segregations (oxides); mildly alkaline; gradual smooth bounda- 


ry. 

C2—30 to 60 inches; light brownish gray (2.5Y 6/2) fine sand, grayish 
brown (2.5Y 5/2) moist; many medium distinct mottles of dark 
brown (7.5YR 4/4); single grained; loose; many medium dark 
segregations (oxides); mildly alkaline. 


The mollie epipedon is 7 to 16 inches thick. The solum is 7 to 20 inches 
thick. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 1 
or 2. It is fine sandy loam in some pedons and is neutral to moderately 


alkaline. It is 10 to 16 inches thick. The C horizon has color value of 6 or 
7 (5 or 6 moist) and chroma of 1 or 2. It is mildly alkaline or moderately 
alkaline. Loamy materia] is below a depth of 40 inches in some pedons. 


Mobridge series 


The Mobridge series consists of deep, moderately well 
drained, moderately permeable soils formed in silty alluvi- 
um. These soils are in broad drainageways and in swales. 
Slopes range from 0 to 2 percent. 

Mobridge soils are similar to LaDelle soils and are near 
Lane soils. LaDelle soils lack argillic horizons and have 
free carbonates within a depth of 20 inches. Lane soils 
are fine textured. 

Typical pedon of Mobridge silt loam 2,515 feet east and 
260 feet north of the southwest corner of sec. 4, T. 113 N., 
R. 65 W. 


Ap—0O to 6 inches; dark gray (10YR 4/1) silt loam, black (1OYR 2/1) 
moist; weak medium granular structure; slightly hard, friable; 
slightly acid; gradual smooth boundary. 

A12—6 to 14 inches; dark gray (10YR 4/1) silt loam, black (LOYR 2/1) 
moist; weak medium subangular blocky structure parting to weak 
medium granular; slightly hard, friable, slightly sticky; slightly acid; 
gradual smooth boundary. 

B21t--14 to 21 inches; dark gray (10YR 4/1) silty clay loam, very dark 
gray (10YR 3/1) moist; weak fine prismatic structure parting to 
moderate medium subangular blocky; hard, friable, slightly sticky 
and slightly plastic; neutral; gradual smooth boundary. 

B22t—21 to 28 inches; dark gray (10YR 4/1) silty clay loam, very dark 
gray (10YR 3/1) moist; weak medium prismatic structure parting to 
moderate fine and medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; neutral; gradual smooth boundary. 

B31—28 to 34 inches; grayish brown (2.5Y 5/2) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; weak fine and medium subangular 
blocky structure; hard, friable, slightly sticky and slightly plastic; 
mildly alkaline; gradual smooth boundary. 

B32—34 to 40 inches; grayish brown (2.5Y 5/2) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; moderate fine and medium suban- 
gular blocky structure; slightly hard, friable, slightly sticky and 
slightly plastic; few fine striations of lime; slight effervescence; 
mildly alkaline; gradual smooth boundary. 

Ccea—40 to 54 inches; light brownish gray (2.5Y 6/2) silty clay loam, 
grayish brown (2.5Y 5/2) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; few fine striations of lime; strong 
effervescence; moderately alkaline; gradual smooth boundary. 

Ab—54 to 65 inches; grayish brown (2.5Y 5/2) silty clay loam, very dark 
grayish brown (2.5Y 3/2) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; common medium segregations of 
lime; strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 21 to 46 inches. The depth to 
free carbonates ranges from 20 to 34 inches. The mollic epipedon is 22 to 
34 inches thick. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 1. 
It is silty clay loam in some pedons and is slightly acid or neutral. It is 8 
to 14 inches thick. The B2t horizon has color value of 3 or 4 (2 to 4 
moist) and chroma of 1 or 2. It is clay loam in some pedons and is 
neutral or mildly alkaline. The B3 horizon has hue of 10YR or 2.5Y, 
value of 5 or 6 (4 or 5 moist), and chroma of 2 to 4. It is mildly alkaline 
or moderately alkaline. The C horizon has hue of 10YR or 2.5Y, value of 
5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is clay loam in some pedons 


and is mildly alkaline or moderately alkaline. Some pedons lack a buried 
A horizon. 
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Oko series 


The Oko series consists of deep, well drained, slowly 
permeable soils formed in fine textured glacial till. These 
soils are on uplands. Slopes range from 3 to 21 percent. 

Oko soils are near Beadle and Lane soils. Beadle soils 
commonly have less clay in the B2t horizon than Oko soils 
and have free carbonates below a depth of 12 inches. 
Lane soils have a mollic epipedon that is more than 20 
inches thick. 

Typical pedon of Oko clay loam, 9 to 21 percent slopes, 
100 feet south and 120 feet west of the northeast corner 
of sec. 19, T. 109 N., R. 65 W. 


Ai—0 to 5 inches; very dark grayish brown (10YR 3/2) clay loam, very 
dark brown (10YR 2/2) moist; moderate medium subangular blocky 
structure parting to moderate medium and fine granular; slightly 
hard, friable, slightly sticky and slightly plastic; mildly alkaline; 
gradual smooth boundary. 

B2tca—5 to 18 inches; grayish brown (2.5Y 5/2) clay, very dark grayish 
brown (2.5Y 3/2) moist; moderate medium prismatic structure part- 
ing to strong medium subangular blocky; very hard, firm, sticky and 
plastic; common fine segregations of lime; slight effervescence; 
moderately alkaline; gradual smooth boundary. 

B3ca—18 to 20 inches; grayish brown (2.5Y 5/2) clay, dark grayish 
brown (2.5Y 4/2) moist; moderate medium prismatic structure part- 
ing to moderate medium and fine subangular blocky; very hard, 
firm, sticky and plastic; many medium and coarse segregations of 
lime; strong effervescence; moderately alkaline; gradual wavy boun- 
dary. 

Clea—20 to 36 inches; light olive gray (SY 6/2) and olive gray (5Y 5/2) 
clay, olive gray (BY 4/2) moist; moderate medium subangular blocky 
structure; very hard, firm, sticky and plastic; few fine nests of gyp- 
sum; few medium segregations of lime; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C2—36 to 43 inches; light olive gray (5Y 6/2) clay, olive gray (5Y 4/2) 
moist; massive; hard, firm, sticky and plastic; many medium nests of 
gypsum; common medium dark segregations (oxides); 25 to 35 per- 
cent fine fragments of soft shale; slight effervescence; moderately 
alkaline; gradual wavy boundary. 

C8—43 to 60 inches; light gray (5Y 6/1) elay, olive gray (6Y 5/2) moist; 
massive; hard, firm, sticky and plastic; few fine dark segregations 
(oxides); 30 to 50 percent fine fragments of soft shale; slight effer- 
vescence; mildly alkaline. 


The solum is 15 to 28 inches thick. The depth to free carbonates is 5 
to 12 inches. The mollic epipedon is 7 to 20 inches thick. When the soil is 
dry, cracks 1/2 inch to 2 inches wide and several feet long extend 
downward through the solum. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 1 
or 2. It is loam in some pedons and is neutral or mildly alkaline, It is 2 
to 5 inches thick. Some pedons have a thin B21t horizon of clay loam or 
clay. The B2tea horizon has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4 
moist), and chroma of 1 or 2. It averages between ,40 and 60 percent 
clay. It is mildly alkaline or moderately alkaline. The B3 and C horizons 
have color value of 5 or 6 (4 or 5 moist) and chroma of 2 or 3. They are 
mildly alkaline or moderately alkaline. Bedded shale is at a depth of 40 
to 60 inches in some pedons. 


Prosper series 


The Prosper series consists of deep, moderately well 
drained soils formed in alluvium and glacial till. These 
soils are on foot slopes and in swales on uplands. Permea- 
bility is moderate in the upper part and moderately slow 
in the lower part. Slopes range from 0 to 6 percent. 


Prosper soils are similar to Bonilla soils and are near 
Beadle, Davison, and Houdek soils. Beadle and Houdek 
soils have a mollic epipedon that is less than 20 inches 
thick. Bonilla soils lack argillic horizons. Davison soils 
have calcic horizons. 

Typical pedon of Prosper loam, in an area of Houdek- 
Prosper loams, 0 to 2 percent slopes, 2,475 feet south and 
255 feet east of the northwest corner of sec. 11, T. 109 N., 
R. 61 W. 


Ap—O to 7 inches; dark gray (10YR 4/1) loam, black (10YR 2/1) moist; 
weak fine granular structure; slightly hard, friable, slightly sticky; 
slightly acid; abrupt smooth boundary. 

Al2—7 to 10 inches; dark gray (10YR 4/1) loam, black (LOYR 2/1) moist; 
weak medium subangular blocky structure parting to weak fine 
granular; slightly hard, friable, slightly sticky; slightly acid; gradual 
smooth boundary. 

B21t—10 to 20 inches; dark gray (LOYR 4/1) clay loam, very dark gray 
(10YR 3/1) moist; weak medium prismatic structure parting to 
moderate medium subangular blocky; hard, friable, slightly sticky 
and slightly plastic; neutral; gradual wavy boundary. 

B22t—20 to 23 inches; grayish brown (2.5Y 5/2) clay loam, very dark 
grayish brown (2.5Y 3/2) moist; moderate medium prismatic struc- 
ture parting to moderate medium subangular blecky; hard, firm, 
slightly sticky and slightly plastic; neutral; gradual wavy boundary. 

B31—23 to 27 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish 
brown (2.5Y 4/2) moist; weak medium prismatic structure parting to 
moderate medium subangular blocky; hard, firm, slightly sticky and 
slightly plastic; few fine striations of lime; slight effervescence; 
mildly alkaline; gradual wavy boundary. 

B32ca—27 to 34 inches; light brownish gray (2.5Y 6/2) clay loam, grayish 
brown (2.5Y 5/2) moist; weak medium and coarse blocky structure; 
hard, friable, slightly sticky and slightly plastic; common medium 
and fine segregations of lime; strong effervescence; moderately al- 
kaline; gradual wavy boundary. 

C1—834 to 48 inches; pale yellow (2.5Y 17/4) clay loam, light olive brown 
(2.5Y 5/4) moist; common medium distinct mottles of light gray 
(2.5Y 7/2); massive; hard, friable, slightly sticky and slightly plastic; 
few fine segregations of lime; strong effervescence; moderately al- 
kaline; gradual wavy boundary. 

C2—483 to 60 inches; pale yellow (2.5Y 7/4) clay loam, light olive brown 
(2.5Y 5/4) moist; common medium distinct mottles of light gray 
(2.5Y 7/2) and yellowish brown (10YR 5/6); massive; hard, friable, 
slightly sticky and slightly plastic; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 24 to 48 inches. The depth to 
free carbonates ranges from 20 to 34 inches. The mollic epipedon is 20 to 
80 inches thick and extends into the B2t horizon. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 1 
or 2, It is silt loam in some pedons and is slightly acid or neutral. It is 7 
to 13 inches thick. The B2t horizon has color value of 3 to 5 (2 to 4 
moist) and chroma of 1 to 3. It is silty clay loam in some pedons and is 
neutral or mildly alkaline. The B3ca and C horizons have hue of 10YR or 
2.5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. They are mildly 
alkaline or moderately alkaline. 


Shue series 


The Shue series consists of deep, somewhat poorly 
drained soils formed in sandy material overlying glacial 
till. These soils are in swales and shallow depressions on 
uplands. Permeability is rapid in the sandy material and 
moderately slow in the glacial till. Slopes are less than 2 
percent. 

Shue soils are near Carthage, Elsmere, Forestburg, and 
Loup soils. Carthage soils are coarse-loamy and are 
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moderately well drained. Elsmere and Loup soils do not 
have a loamy IIC horizon within a depth of 40 inches. In 
addition, Loup soils are poorly drained. Forestburg soils 
are moderately well drained. 

Typical pedon of Shue loamy fine sand 2,475 feet west 
and 350 feet south of the northeast corner of sec. 2, T. 
111 N., R. 62 W. 


Ap-—-0 to 10 inches; dark gray (10YR 4/1) loamy fine sand, very dark 
brown (10YR 2/2) moist; moderate medium granular structure; 
slightly hard, very friable; neutral; abrupt smooth boundary. 

AC—~10 to 16 inches; grayish brown (2.5Y 5/2) loamy fine sand, very 
dark grayish brown (2.5Y 3/2) moist; few fine faint mottles of dark 
brown (1L0YR 4/3); weak medium subangular blocky structure; soft, 
very friable; neutral; gradual wavy boundary. 

C1—16 to 26 inches; grayish brown (2.5Y 5/2) loamy fine sand, dark 
grayish brown (2.5Y 4/2) moist; common medium distinct mottles of 
strong brown (7.5YR 5/8); single grained; loose; few medium dark 
segregations (oxides); mildly alkaline; abrupt wavy boundary. 

IIC2gea—26 to 34 inches; light gray (2.5Y 7/2) clay loam, grayish brown 
(2.5Y 5/2) moist; massive; hard, friable, slightly sticky and slightly 
plastic; few medium dark segregations (oxides); common fine 
segregations of lime; strong effervescence; mildly alkaline; gradual 
wavy boundary. 

IIC3g—34 to 42 inches; light gray (2.5Y 7/2) clay loam, light brownish 
gray (2.5Y 6/2) moist; common medium distinct mottles of dark yel- 
lowish brown (10YR 4/6); massive; hard, friable, slightly sticky and 
slightly plastic; few medium dark segregations (oxides); few medi- 
um segregations of lime; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

TI1C4g—42 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, grayish 
brown (2.5Y 5/2) moist; common medium distinct mottles of dark 
yellowish brown (10YR 4/6); massive; hard, friable, slightly sticky 
and slightly plastic; few medium dark segregations (oxides); strong 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 10 to 24 inches. The mollic 
epipedon is 10 to 16 inches thick. The depth to free carbonates and to 
contrasting loamy material ranges from 20 to 40 inches. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 1 
or 2. It is loamy sand or sandy loam in some pedons. The AC horizon 
has hue of 10YR or 2.5Y, value of 4 or 5 (2 or 8 moist), and chroma of 1 
or 2. It is loamy sand in some pedons. Some pedons lack an AC horizon. 
The C horizon has hue of 2.5Y or 10YR, value of 4 to 6 (3 or 4 moist), 
and chroma of 2 to 4. It is loamy sand or fine sand in some pedons. The 
TIC horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and 
ehroma of 2 to 4. {t is loam in some pedons and is mildly alkaline or 
moderately alkaline. 


Spottswood series 


The Spottswood series consists of moderately well 
drained soils that are moderately permeable in the upper 
part and rapidly permeable in the lower part. These soils 
formed in loamy alluvium that is moderately deep over 
sand and gravel. They are on terraces and uplands. Slopes 
range from 0 to 6 percent. 

Spottswood soils are near Delmont, Enet, and Grat 
soils. Delmont soils have sand and gravel within a depth 
of 20 inches. Enet soils are well drained. Grat soils are 
poorly drained and are fine textured. 

Typical pedon of Spottswood loam 1,055 feet east and 
410 feet south of the northwest corner of see. 12, T. 110 
N., R. 60 W. 


Ap—0 to 6 inches; dark gray (10YR 4/1) loam, black (10YR 2/1) moist; 
weak fine granular structure; slightly hard, friable; slightly acid; 
abrupt smooth boundary. 


A12—6 to 12 inches; dark gray (LOYR 4/1) loam, black (LOYR 2/1) moist; 
weak fine subangular blocky structure parting to weak fine granu- 
lar; slightly hard, friable; slightly acid; gradual smooth boundary. 

B21—12 to 15 inches; dark gray (10YR 4/1) light clay loam, very dark 
gray (L0OYR 3/1) moist; weak medium prismatic structure parting to 
weak medium blocky; slightly hard, friable, slightly sticky and 
slightly plastic; neutral; gradual smooth boundary. 

B22—15 to 22 inches; dark grayish brown (IOYR 4/2) light clay loam, 
very dark grayish brown (10YR 3/2) moist; weak medium prismatic 
structure parting to weak medium blocky; slightly hard, friable, 
slightly sticky; neutral; gradual wavy boundary. 

B3ca—22 to 28 inches; grayish brown (2.5Y 5/2) light clay loam, dark 
grayish brown (2.5Y 4/2) moist; few fine faint mottles of dark 
brown (10YR 3/3); weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly plastic; few fine 
dark concretions (oxides); many medium segregations of lime; 
violent effervescence; moderately alkaline; gradual wavy boundary. 

IIClea—28 to 38 inches; grayish brown (2.5Y 5/2) gravelly sand, dark 
grayish brown (2.5Y 4/2) moist; common fine distinct mottles of 
dark yellowish brown (10YR 4/6); single grained; loose; few fine 
prominent dark concretions (oxides); common fine segregations of 
lime; strong effervescence; moderately alkaline; gradual wavy boun- 
dary. 

IIC2—38 to 60 inches; dominantly grayish brown (2.5Y 5/2) sand 
stratified with gravel, dark grayish brown (2.5Y 4/2) moist; many 
coarse prominent mottles of strong brown (7.5YR 5/6); single 
grained; loose; strong effervescence; mildly alkaline. 


The thickness of the mollic epipedon and the depth to free carbonates 
range from 16 to 34 inches. The depth to sand and gravel ranges from 
20 to 40 inches. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 
less than 1.5. It is fine sandy loam in some pedons and is slightly acid or 
neutral. It is 6 to 12 inches thick. The B2 horizon has hue of 10YR or 
2.5Y, value of 3 or 4 (2 or 3 moist), and chroma of 1 or 2. It is loam in 
some pedons and is slightly acid or neutral. The B3ca horizon has color 
value of 5 to 7 (4 or 5 moist) and chroma of 2 or 3. It is loam in some 
pedons and is mildly alkaline or moderately alkaline. Some pedons have 
a Cea horizon above the ITC horizon. The IIC horizon has hue of 10YR 
or 2.5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is mildly 
alkaline to moderately alkaline. 


Stickney series 


The Stickney series consists of deep, moderately well 
drained, slowly permeable soils formed in glacial till. 
These soils are on uplands. They have natric horizons. 
Slopes range from 0 to 3 percent. 

Stickney soils are near Beadle, Dudley, and Jerauld 
soils. Beadle soils lack natric horizons. Dudley soils have 
columnar structure in the upper part of the B2t horizon 
and do not have tongues of A2 material in the natrie 
horizons. Jerauld soils have visible accumulations of salts 
within 16 inches of the surface. 

Typical pedon of Stickney silt loam, in an area of 
Dudley-Stickney silt loams, 0 to 3 percent slopes, 1,195 
feet north and 195 feet west of the southeast corner of 
sec. 4, T. 110 N., R. 62 W. 


Al—0 to 8 inches; dark gray (10YR 4/1) silt loam, black (LOYR 2/1) 
moist; weak fine and medium subangular blocky structure parting 
to weak fine and medium granular; soft, friable; medium acid; clear 
smooth boundary. 

A2—8 to 11 inches; gray (10YR 6/1) silt loam, dark gray (1OYR 4/1) 
moist; weak medium platy structure parting to weak fine subangu- 
lar blocky; soft, friable; slightly acid; gradual smooth boundary. 

B&A—11 to 13 inches; dark gray (1L0YR 4/1) silty clay loam (B), very 
dark gray (10YR 3/1) moist; gray (LOYR 6/1) tongues of silt. loam 
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(A), dark gray (10YR 4/1) moist; weak fine prismatic structure part- 
ing to weak fine and medium subangular blocky; hard, friable, 
slightly sticky; slightly acid; clear smooth boundary. 

B2it—18 to 22 inches; gray (10YR 5/1) silty clay loam, very dark gray 
QOYR 3/1) moist; dark gray (1OYR 4/1) coats on faces of peds; 
weak fine prismatic structure parting to moderate fine and medium 
blocky; very hard, firm, sticky and plastic; slightly acid; gradual 
smooth boundary. 

B22t—22 to 26 inches; grayish brown (2.5Y 5/2) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; weak fine prismatic structure part- 
ing to moderate fine and medium blocky; very hard, firm, sticky and 
plastic; slightly acid; gradual wavy boundary. 

B3ca—26 to 32 inches; light brownish gray (2.5Y 6/2) clay loam, grayish 
brown (2.5Y 5/2) moist; moderate medium subangular blocky struc- 
ture; hard, friable, slightly sticky and slightly plastic; very few fine 
clusters of gypsum; common medium segregations of lime; strong 
effervescence; mildly alkaline; gradual wavy boundary. 

Cles—-32 to 45 inches; light brownish gray (2.5Y 6/2) clay loam, grayish 
brown (2.5Y 5/2) moist; massive; hard, friable, slightly sticky and 
slightly plastic; common fine clusters of gypsum; few fine segrega- 
tions of lime; strong effervescence; moderately alkaline; gradual 
wavy boundary. 

C2—45 to 60 inches; light brownish gray (2.5Y 6/2) and light yellowish 
brown (2.5Y 6/4) clay loam, grayish brown (2.5Y 5/2) and light olive 
brown (2.5Y 5/4) moist; massive; hard, friable, slightly sticky and 
slightly plastic; few fine clusters of gypsum; few fine segregations 
of lime; strong effervescence; moderately alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 20 to 44 inches. The mollic epipedon is 20 to 36 inches thick and ex- 
tends into the B2t horizon. 

The Al horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 
1 or 2. It is loam in some pedons. It ranges from medium acid to mildly 
alkaline. It is 6 to 9 inches thick. The A2 horizon has color value of 5 or 
6 (3 or 4 moist) and chroma of 1 to 3. It is loam in some pedons and is 
slightly acid or neutral. It is 2 to 6 inches thick. The B2t horizon has 
color value of 3 to 5 (2 to 4 moist) and chroma of 1 or 2. It is clay loam 
in some pedons and is slightly acid to mildly alkaline. The B3 horizon 
has color value of 5 or 6 (4 or 5 moist) and chroma of 2 or 3. It is silty 
clay loam in some pedons. The C horizon has color value of 5 to 7 (4 to 6 
moist) and chroma of 2 to 4. The B3 and C horizons are mildly alkaline 
or moderately alkaline. 


Talmo series 


The Talmo series consists of excessively drained, 
rapidly permeable soils that formed in gravelly glacial 
outwash. These soils are on uplands and terraces. Slopes 
range from 2 to 6 percent. 

Talmo soils are near Delmont and Enet soils. Delmont 
soils have sand and gravel at a depth of 10 to 20 inches. 
Enet soils have sand and gravel at a depth of 20 to 40 
inches and have a mollic epipedon that is more than 20 
inches thick. 

Typical pedon of Talmo sandy loam, in an area of 
Delmort-Talmo complex, 2 to 6 percent slopes, 1,280 feet 
east and 100 feet south of the northwest corner of sec. 14, 
T. 110 N., R. 65 W. 


Ap—0 to 7 inches; dark gray (10YR 4/1) sandy loam, black (10YR 2/1) 
moist; weak fine and medium granular structure; soft, friable; 
neutral; abrupt smooth boundary. 

IIClea—7 to 12 inches; light brownish gray (10YR 6/2) gravelly sand; 
dark grayish brown (10YR 4/2) moist; very weak medium and 
coarse subangular blocky structure; soft, loose; common fine and 
medium segregations of lime; strong effervescence; moderately al- 
kaline; gradual wavy boundary. 


IIC2—12 to 60 inches; light brownish gray (2.5Y 6/2) sand stratified 
with gravel, grayish brown (2.5Y 5/2) moist; single grained; loose; 
strong effervescence; moderately alkaline. 


The depth to sand and gravel is 10 inches or less. The mollic epipedon 
is 7 to 10 inches thick. In cultivated areas the Ap horizon commonly is 
caleareous. 

The A horizon has color value of 3 to 5 (2 or 3 moist) and chroma of 1 
or 2. It is gravelly loam or loam in some pedons and is neutral or mildly 
alkaline. The IIC horizon has color value of 5 to 7 (4 to 6 moist) and 
chroma of 2 to 4. It is mildly alkaline or moderately alkaline. 


Tetonka series 


The Tetonka series consists of deep, poorly drained, 
very slowly permeable soils formed in alluvium. These 
soils are in closed depressions in uplands. Slopes are less 
than 1 percent. 

Tetonka soils are near Dudley and Hoven soils. Dudley 
and Hoven soils have natric horizons. 

Typical pedon of Tetonka silt loam, in an area of Teton- 
ka-Hoven silt loams, 1,320 feet west and 250 feet north of 
the southeast corner of sec. 35, T. 111 N., R. 60 W. 


A1l—O to 8 inches; dark gray (10YR 4/1) silt loam, black (LOYR 2/1) 
moist; weak medium subangular blocky structure parting to weak 
medium granular; slightly hard, friable; slightly acid; abrupt smooth 
boundary. 

A2—8 to 14 inches; gray (10YR 5/1) silt loam, dark gray (l0YR 4/1) 
moist; few medium faint mottles of brown (7.5YR 5/4); weak thin 
platy structure parting to weak fine granular; slightly hard, very 
friable; slightly acid; clear wavy boundary. 

B&A—14 to 18 inches; dark gray (10YR 4/1) clay loam (B), very dark 
grayish brown (L0YR 3/2) moist; gray (10YR 5/1) tongues of silt 
loam (A), dark gray (LOYR 4/1) moist; few fine prominent motties 
of strong brown (7.5YR 5/6); moderate fine and medium subangular 
blocky structure; slightly hard, friable, slightly sticky and slightly 
plastic; slightly acid; clear smooth boundary. 

B21t—18 to 25 inches; gray (10YR 5/1) clay, very dark grayish brown 
(10YR 3/2) moist; moderate medium prismatic structure parting to 
moderate medium and fine subangular blocky; very hard, firm, 
sticky and plastic; neutral; gradual wavy boundary. 

B22t—25 to 37 inches; grayish brown (2.5Y 5/2) elay, dark grayish 
brown (2.5Y 4/2) moist; moderate medium and coarse prismatic 
structure parting to moderate medium and fine subangular blocky; 
very hard, firm, sticky and plastic; neutral; gradual wavy boundary. 

B3—37 to 42 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish 
brown (2.5Y 4/2) moist; many fine distinct mottles of dark yellowish 
brown (10YR 4/6) and olive brown (2.5Y 4/4); moderate coarse 
prismatic structure parting te weak medium and coarse subangular 
blocky; hard, firm, sticky and plastic; few fine dark segregations 
(oxides); mildly alkaline; clear wavy boundary. 

C—42 to 60 inches; light brownish gray (2.5Y 6/2) clay loam, dark gray- 
ish brown (2.5Y 4/2) moist; many fine and medium distinct mottles 
of dark yellowish brown (10YR 4/6) and olive brown (2.5Y 4/4); 
massive; hard, friable, slightly sticky and slightly plastic; common 
medium dark segregations (oxides); slight effervescence; mildly al- 
kaline. 


The thickness of the solum ranges from 28 to 74 inches, and the depth 
to free carbonates ranges from 36 to more than 60 inches. The mollic 
epipedon ranges from 24 to 50 inches in thickness. 

The Al horizon has color value of 4 or 5 (2 or 3 moist) and chroma of 
1 or 2. It is 6 to 12 inches thick. The A2 horizon has color value of 5 to 7 
(8 to 5 moist) and chroma of 1 or 2. It is 4 to 10 inches thick. Few to 
many distinct or prominent mottles are in the Al or A2 horizon or in 
both. The Al and A2 horizons are loam in some pedons and are neutral 
to medium acid. Some pedons lack a B&A or A&B horizon. The B2t 
horizon has hue of 10YR, 2.5Y, or 5Y; value of 4 or 5 (2 to 4 moist); and 
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chroma of 1 or 2. It is silty clay or silty clay loam in some pedons and is 
slightly acid to mildly alkaline. The C horizon is silty clay, silty clay 
loam, clay loam, or clay. It is stratified with thin lenses of loam or sandy 
loam in some pedons. 


Zell series 


The Zell series consists of deep, well drained, 
moderately permeable soils formed in glaciolacustrine 
sediments. These soils are on uplands. Slopes range from 
2 to 12 percent. 

Zell soils are near Great Bend soils and are similar to 
Betts soils. Great Bend soils are fine-silty and are deeper 
to free carbonates than Zell soils. Betts soils are fine- 
loamy. 

Typical pedon of Zell silt loam, 6 to 12 percent slopes, 
530 feet west and 150 feet north of the southeast corner 
of sec. 23, T. 113 N., R. 62 W. 


Ap—O to 6 inches; dark gray (10YR 4/1) silt loam, very dark gray 
(l0YR 3/1) moist; moderate fine and medium granular structure; 
slightly hard, very friable; slight effervescence; mildly alkaline; 
abrupt smooth boundary. 

AC—6 to 13 inches; grayish brown (2.5Y 5/2) silt loam, dark grayish 
brown (2.5Y 4/2) moist; weak medium prismatic structure parting to 
weak medium subangular blocky; slightly hard, very friable; strong 
effervescence; moderately alkaline; gradual smooth boundary. 

Cica—13 to 18 inches; light gray (2.5Y 7/2) silt loam, light olive brown 
(25Y 5/4) moist; massive; soft, very friable; violent effervescence; 
moderately alkaline; gradual smooth boundary. 

C2—18 to 60 inches; light gray (2.5Y 7/2) silt loam, light olive brown 
(2.5Y 5/4) moist; massive; soft, very friable; strong effervescence; 
moderately alkaline. 


The solum is 8 to 16 inches thick, and the mollic epipedon is 7 to 12 
inches thick. Free carbonates are at the surface or within 8 inches of the 
surface. 

The A horizon has color value of 3 or 4 (2 or 3 moist) and chroma of 
less than 1.5. It is loam in some pedons and is neutral to moderately al- 
kaline. It is 4 to 8 inches thick. The AC horizon has hue of 10YR or 
2.5Y, value of 5 or 6 (3 to 5 moist), and chroma of 2 to 4. The AC and C 
horizons are mildly alkaline or moderately alkaline. The C horizon has 
color value of 6 to 8 (4 to 6 moist) and chroma of 2 to 4. In some pedons 
it has fine or medium segregations of lime in the upper part. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 
Readers interested in further details about the system 
should refer to the latest literature available (8, 70). 

The system of classification has six categories. 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and series. 
In this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 18, the soils of the 
survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 


ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in sol. An example is 
Mollisol. 

SUBORDER. Each order is divided inte suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Ustoll (Ust, meaning burned, plus 
oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. Each 
great group is identified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil. An example is Haplustolls (Hapl, meaning simple 
horizons, plus wstoll, the suborder of Mollisols that have a 
ustic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Haplustolls. 

FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical properties 
that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif- 
ferentiae. An example is fine-loamy, mixed, mesic Typic 
Haplustolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, con- 
sistence, and mineral and chemical composition. 
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Formation of the soils 


This section describes the factors of soil formation, re- 
lates them to the formation of soils in the survey area, 
and explains the processes of soil formation. 

Soil forms through the physical and chemical weather- 
ing of deposited or accumulated geologic material. The 
characteristics of the soil at any given place are deter- 
mined by (1) the physical and mineralogical composition 
of the parent material; (2) the climate under which the 
soil material has accumulated and existed since accumula- 
tion; (3) the plant and animal life on and in the soil; (4) 
the relief, or lay of the land; and (5) the length of time 
the forces of soil formation have acted on the soil materi- 
al. 

Climate and plant and animal life, chiefly plants, are ac- 
tive factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. Parent 
material also affects the kind of soil profile that forms 
and, in extreme cases, determines it almost entirely. 
Finally, time is needed for changing the parent material 
into a soil profile. It may be much or little, but some time 
is always required for the differentiation of soil horizons. 
Usually, a long time is required for the development of 
distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one factor unless condi- 
tions are specified for the other four. Many of the 
processes of soil formation are unknown. 

In the following paragraphs, the effect of the factors of 
soil formation on the soils of Beadle County is briefly 
described. 


Parent material 


Most of the soils in Beadle County formed in glacial 
material derived from preglacial formations of granite, 
gneiss, limestone, sandstone, and shale. This material was 
picked up by the glacier, was ground and mixed as it was 
transported, and was redeposited as the glacier melted. 
Some deposits are unsorted material, or glacial till; others 
are material that was sorted by water as it was deposited 
or by wind and water after it was deposited. 

Glacial deposits of Late Wisconsin age averaging 35 
feet in thickness over older glacial deposits are on the 
surface throughout most of the county (4). Evidence sug- 
gests that the Late Wisconsin ice margin melted four 
times in Beadle County during the period of deglaciation. 
Late Wisconsin glacial water was impounded by drift and 
ice, and the first deposits of glacial Late Dakota were laid 
down in the north-central part of the county. Lake 
Dakota eventually drained southward, cutting the James 
River trench. The Lake Wisconsin deposits consisted 
mainly of poorly sorted glacial till, stratified loamy glacial 
drift, and stratified glacial outwash. 


The glacial till in the northeastern part of the county 
weathers to olive gray clay loam or clay, is firm, and con- 
tains fragments of shale. Beadle, Dudley, and Stickney 
soils formed in this till. In other parts of the county, the 
till is yellowish, is loam to clay loam, is friable to firm, 
and contains fewer fragments of shale. Betts, Ethan, 
Houdek, and Prosper soils formed in this till. 

Stratified loamy glacial drift mantles the unsorted till 
throughout much of the northwestern part of the county. 
Bonilla and Hand soils formed in part or entirely in this 
stratified drift. 

Glacial outwash material consists of sand, gravel, and 
loamy material deposited by glacial melt water. Delmont, 
Enet, and Talmo soils formed in loamy material underlain 
by sand and gravel within a depth of 40 inches. The out- 
wash deposits occur as a thin mantle over glacial till or 
glacial drift in extensive areas. Carthage, Forestburg, and 
Shue soils formed in outwash sediments underlain by gla- 
cial till or drift within a depth of 40 inches. Blendon soils 
are in places where the outwash sediments are more than 
40 inches thick. Doger soils are in places where outwash 
sand has been reworked and redeposited by wind. 

Glaciolacustrine deposits extend into the county north 
of Lake Byron. Great Bend and Zell soils formed in these 
silty sediments. 

Bonilla, Hoven, Prosper, and Tetonka soils are- exam- 
ples of soils formed partly or entirely in local alluvium 
washed in from adjacent sloping upland soils. Bon, 
Durrstein, Egas, LaDelle, and Lamo soils formed in allu- 
vium deposited by streams. 


Climate 


Climate is a factor in soil formation because it directly 
influences the rate of chemical and physical weathering. 
The county has a continental climate marked by cold win- 
ters-and hot summers. The average annual air tempera- 
ture is about 45 degrees F. The average annual precipita- 
tion is about 19 inches, about 70 percent of which falls 
during the period April through September. 

This climate favors a grassland ecology, which results 
in the accumulation of organic matter in the upper part of 
the soil. The precipitation is sufficient to leach carbonates 
in most soils to an average depth of about 20 inches. The 
climate is generally uniform throughout the county. 
Therefore, climate alone does not account for differences 
among soils in the county. 


Plant and animal life 


Plants, animals, insects, earthworms, bacteria, fungi and 
other living organisms are important in soil formation. In 
Beadle County, the tall and mid prairie grasses have had 
more influence on soil formation than other living organ- 
isms. Consequently, the soils have a moderate to high 
content of organic matter in the surface layer. 
Earthworms, cicada, and burrowing animals help to keep 
the soil open and porous. Bacteria and fungi decompose 
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plant residue and thus provide plant food by releasing 
nutrients. 


Relief 


Relief, or lay of the land, influences soil formation 
through its effect on drainage, runoff, erosion, plant 
cover, and soil temperature. Betts and Zell soils are ex- 
amples of soils that lose much rainfall because of exces- 
sive runoff. Excessive runoff decreases the amount of 
moisture that enters the soil and increases the amount of 
soil that is lost through erosion. Organic matter accumu- 
lates in thin layers, and the soils are caleareous at or near 
the surface. More moisture enters Beadle, Hand, and 
Houdek soils because runoff is not so rapid. As a result, 
the layers in which organic matter accumulates are 
thicker, and the soils are calcareous below a depth of 10 
inches. Bonilla and Prosper soils are in swales that 
receive extra moisture as runoff from adjacent soils. The 
layers in which organic matter accumulates are even 
thicker than those of the Beadle, Hand, and Houdek soils, 
and the depth to carbonates is greater. In low areas 
where drainage is impeded and the water table is high, 
the fluctuating water table favors the concentration of 
salts in such soils as Durrstein and Egas. 


Time 


The length of time that soil material has been exposed 
to the other four factors of soil formation is reflected in 
the kinds of soil that form. All of the soils of Beadle 
County are on somewhat young landscapes that date back 
to the Late Wisconsin age of the glacial period. The youn- 
gest soils in the county are those on active flood plains, 
such as Bon, LaDelle, and Lamo soils. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited on land by 
streams. 

Area reclaim. An area difficult to reclaim after the removal of soil for 
construction and other uses. Revegetation and erosion control are 
extremely difficult. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 
ty, in inches, in a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


Very low .. 
Low oe 
Moderate... 
High .......... 


Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the surface. 

Bottom land. The normal flood plain of a stream, subject to frequent 
flooding. 

Calcareous soil. A soil containing enough caleium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Chiseling. Tillage with an implement having one or more soil-penetrat- 
ing points that loosen the subsoil and bring clods to the surface. A 
form of emergency tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 

Claypan. A slowly permeable soil horizon that contains much more clay 
than the horizons above it. A claypan is commonly hard when dry 
and plastic or stiff when wet. 

Complex slope. Irregular or variable slope. Planning or constructing 
terraces, diversions, and other water-control measures is difficult. 

Complex, soil. A map unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on a 
soil map at the selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft soil under load. 

Consistence, soil. The feel of the soil and the ease with which a lump 
can be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 

Friable——When moist, crushes easily under gentle pressure 
between thumb and forefinger and ean be pressed together into a 
lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 
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Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing crops in strips 
that follow the contour. Strips of grass or close-growing crops are 
alternated with strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classification is based. 
The thickness varies among different kinds of soil, but for many it 
is 40 or 80 inches (1 or 2 meters). 

Crop residue management. A system of retaining crop residue on land 
between harvest and replanting to help in controlling erosion and to 
insure future crop production. 

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment. 
The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants have reached a 
specified stage of growth. Grazing is deferred in order to increase 
the vigor of forage and to allow desirable plants to produce seed. 
Contrasts with continuous grazing and rotation grazing. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained._Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 
Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytic crops are af- 
fected. They commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytic crops 
cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Very poorly drained.—Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytic crops cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and “climatic 
moors.” 

Erosion. The wearing away of the land surface by running water, wind, 
ice, or other geologie agents and by such processes as gravitational 
ereep. 


Erosion (geologic). Erosion caused by geologic processes acting over 
long geologic periods and resulting in the wearing away of moun- 
tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic ero- 
sion, mainly as a result of the activities of man or other animals or 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clay. The soil does not provide a source of 
gravel or sand for construction purposes. 

Excess lime. Excess carbonates. Excessive carbonates, or lime, restrict 
the growth of some plants. 

Excess salts. Excess water soluble salts. Excessive salts restrict the 
growth of most plants. 

Fallow. Cropland left idle in order to restore productivity through accu- 
mulation of moisture. Summer fallow is common in regions of 
limited rainfall where cereal grains are grown. The soil is tilled for 
at least one growing season for weed control and decomposition of 
plant residue. 

Fast intake. The rapid movement of water into the soil. 

Favorable, Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant nutrients, 
in adequate amounts and in proper balance, for the growth of 
specified plants when light, moisture, temperature, tilth, and other 
growth factors are favorable. 

Flooding. The temporary covering of soil with water from overflowing 
streams, runoff from adjacent slopes, and tides. Frequency, dura- 
tion, and probable dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November-May, for exam- 
ple, means that flooding can occur during the period November 
through May. Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not considered flooding. 

Frost action. Freezing and thawing of soil moisture. Frost action can 
damage structures and plant roots. 

Glacial drift (geology). Pulverized and other rock material transported 
by glacial ice and then deposited. Also the assorted and unassorted 
material deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly stratified, 
deposited by melt water as it flows from glacial ice. 

Glacial till (geology). Unasserted, nonstratified glacial drift consisting 
of clay, silt, sand, and boulders transported and deposited by glacial 
ice. 

Glaciolacustrine deposits. Material ranging from fine clay to sand 
derived from glaciers and deposited in glacial lakes by water 
originating mainly from the melting of glacial ice. Many are inter- 
bedded or laminated. 

Grassed waterway. A natural or constructed waterway, typically broad 
and shallow, seeded to grass as protection against erosion. Conducts 
surface water away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. An individual piece is a pebble. 

Green manure (agronomy). A soil-improving crop grown to be plowed 
under in an early stage of maturity or soon after maturity. 

Habitat. The natural abode of a plant or animal; refers to the kind of 
environment in which a plant or animal normally lives, as opposed 
to the range or geographical distribution. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material. Also, a plowed surface horizon 
most of which was originally part of a B horizon. 
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A2 horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B horizon 
is in part a layer of change from the overlymg A to the underlying 
C horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the solum, the Roman numeral II precedes the 
letter C. 

R layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 

Hydrologic soil groups. Refers to soils grouped according to their ru- 
noff-producing characteristics. The chief consideration is the in- 
herent capacity of soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered, but are 
separate factors in predicting runoff. Soils are assigned to four 
groups. In group A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group D, at the other 
extreme, are soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay layer at or near 
the surface, have a permanent high water table, or are shallow over 
nearly impervious bedrock or other material. A soil is assigned to 
two hydrologic groups if part of the acreage is artificially drained 
and part is undrained. 

Large stones. Rock fragments 10 inches (25 centimeters) or more 
across. Large stones adversely affect the specified use. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per- 
cent silt particles, and less than 52 percent sand particles. 

Low strength. Inadequate strength for supporting loads. 

Minimum tillage. Only the tillage essential to crop production and 
prevention of soil damage. 

Outwash, glacial. Stratified sand and gravel produced by glaciers and 
carried, sorted, and deposited by water that originated mainly from 
the melting of glacial ice. Glacial outwash is commonly in valleys on 
landforms known as valley trains, outwash terraces, eskers, kame 
terraces, kames, outwash fans, or deltas. 

Parent material. The great variety of unconsolidated organic and 
mineral material in which soil forms. Consolidated bedrock is not 
yet parent material by this concept. 

Pedon. The smallest volume that can be called “a soil.” A pedon is three 
dimensional and large enough to permit study of all horizons. Its 
area ranges from about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the soil. 

Percs slowly. The slow movement of water through the soil adversely 
affecting the specified use. 

Permeability. The quality that enables the soil to transmit water or air, 
measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6 
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Piping. Moving water forms subsurface tunnels or pipelike cavities in 
the soil. 

Planned grazing system. A system in which two or more grazing units 
are alternately rested in a planned sequence over a period of years. 
The rest period may be throughout the year or during the growing 
season of the key plants. 


Plasticity index. The numerical difference between the liquid limit and 
the plastic limit; the range of moisture content within which the soil 
remains plastic. 

Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastic state. 

Poor outlets. Surface or subsurface drainage outlets difficult or expen- 
sive to install. 

Proper grazing use. Grazing at an intensity that maintains enough 
cover to protect the soil and maintains or improves the quantity and 
quality of desirable vegetation. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Range (or rangeland). Land that, for the most part, produces native 
plants suitable for grazing by livestock; includes land supporting 
some forest trees. 

Range condition. The health or productivity of forage plants on a given 
range, in terms of the potential productivity under normal climate 
and the best practical management. Condition classes generally 
recognized are—excellent, good, fair, and poor. The classification is 
based on the percentage of original, or assumed climax vegetation 
on a site, as compared to what has been observed to grow on it 
when well managed. 

Range site. An area of range where climate, soil, and relief are suffi- 
ciently uniform to produce a distinct kind and amount of native 
vegetation. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests te pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


Extremely acid ........ 
Very strongly acid 

Strongly acid...... 
Medium acid .. 
Slightly acid 


Mildly alkaline 
Moderately alkaline. 
Strongly alkaline 
Very strongly alkaline..........uc00091 and higher 


Rooting depth. Shallow root zone. The soil is shallow over a layer that 
greatly restricts roots. See Root zone. 

Root zone. The part of the soil that can be penetrated by plant roots. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface without 
sinking in is called surface runoff; that which enters the ground be- 
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount that impairs 
growth of plants. A saline soil does not contain excess exchangeable 
sodium. 

Sand. As a soil separate, individual rock or mineral fragments from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage. The rapid movement of water through the soil. Seepage adver- 
sely affects the specified use. 

Shrink-swell. The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building foun- 
dations, and other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Slope. The inclination of the land surface from the horizontal. Percent- 
age of slope is the vertical distance divided by horizontal distance, 
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Small stones adversely affect the specified use. 
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Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.005 to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac- 
teristics of the soil are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame- 
ter. 

Stripcropping. Growing crops in a systematic arrangement of strips or 
bands which provide vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining ag- 
gregates. The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates longer than 
horizontal), columnar (prisms with rounded tops), blocky (angular 
or subangular), and granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or massive (the parti- 
cles adhering without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the soil, or partly 
worked into the soil, to provide protection from soil blowing and 
water erosion after harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Subsoiling. Tilling a soil below normal plow depth, ordinarily to shatter 
a hardpan or claypan. 

Subsurface layer, Technically, the A2 horizon. Generally refers to a 
leached horizon lighter in color and lower in content of organic 
matter than the overlying surface layer. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen- 
timeters). Frequently designated as the “plow layer,” or the “Ap 
horizon.” 

Terrace. An embankment, or ridge, constructed across sloping soils on 


the contour or at a slight angle to the contour. The terrace inter- 
cepts surface runoff so that it can soak into the soil or flow slowly 
to a prepared outlet without harm, A terrace in a field is generally 
built so that the field can be farmed. A terrace intended mainly for 
drainage has a deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
called a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay particles in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer. Otherwise suitable soil material too thin for the specified 
use. 

Tilth, soil. The condition of the soil, especially the soil structure, as re- 
lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
ficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Water table. The upper limit of the soil or underlying rock material that 
is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. An ap- 
parent water table is indicated by the level at which water stands 
in an uncased borehole after adequate time is allowed for adjust- 
ment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an unsaturated 
zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 

Wind stripcropping. Growing crops in strips that run crosswise to the 
general direction of prevailing wind and without strict adherence to 
the contour of the land. 
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Fiqure 2.—Pattern of soils and underlying material in the Houdek-Prosper map unit. 
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Figure 3.—Pattern of soils and underlying material in the Carthage-Hand map unit. 


Figure 4.—Short, convex slopes in an area of Betts-Ethan loams, 9 to 21 percent slopes. 
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Figure 5.—Profile of Bon silt loam. Layers are indistinct. 


BEADLE COUNTY, SOUTH DAKOTA 


Figure 6.—Field windbreaks on Carthage-Blendon fine sandy loams, 2 to 6 percent slopes. 


Figure 7—An area of Grat loam in native pasture. 
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Figure 8.— Area of range on Hand-Ethan loams, 6 to 9 percent slopes. The range site is Silty. 


Figure 9.—Area of range on Houdek-Ethan loams, 6 to 9 percent slopes. The range site is Silty. 


BEADLE COUNTY, SOUTH DAKOTA 


Figure 11.—Alfalfa field in an area of Lamo silt loam along the James River. 
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Figure 12.—Profile of Beadle loam, 0 to 2 percent slopes. The subsoil Figure 13.—Profile of Delmont loam, 0 to 2 percent slopes. Gravelly 
has prismatic structure. sand is at a depth of about 16 inches. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA 
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lRecorded in the period 1951-74 at Huron, S. Dak. 


It ean be calculated by adding the 


2A growing degree day is a unit of heat available for plant growth. 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


growth is minimal for the prineipal crops in the area (40° F), 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


1 
1 
' Temperature! 
' 
1 
Probability ! 240 F | 28° F { 32° F 
Lor lower Lor lower 1.or lower 
iy V y 
1 t ! 
Last freezing ! i ! 
temperature i { H 
in spring: H i H 
1 ’ 
! 1 1 
1 year in 10 H I I 
later than-- | May 10 } May 19 | May 29 
5 2 y 
1 1 1 
2 years in 10 : i H 
later than-- { May yy May 134 May 23 
' 1 ! 
1 1 1 
5 years in 10 H } H 
later than-- H April 21 43 May 4.4 May 13 
1 ! 1 
H ' H 
! 1 t 
First freezing : H ! 
temperature j | i 
in fall: ! i i 
! i ! 
1 year in 10 H ! H 
earlier than-- | October 4 |September 26 {September 15 
1 1 1 
1 1 ! 
2 years in 10 H ! t 
earlier than-- | October 9 } October 1 {September 20 
1 ! 1 
1 I 1 
5 years in 10 H ' ' 
earlier than-- | October 18 | October 11 {September 30 
1 1 ! 
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Recorded in the period 1951-74 at Huron, S. Dak. 


TABLE 3.--GROWING SEASON LENGTH 


Daily minimum temperature 
during growing season! 


Probability Higher | Higher | Higher 
than } than H than 
H 240 F t 28° F H 32° F 
' Days ! Days H Days 
i | ! 
9 years in 10 163 } 139 H 116 
1 ' 
1 1 t 
8 years in 10 } 169 I 147 | 124 
1 ' ! 
i 1 1 
5 years in 10 H 179 H 161 ! 139 
' 
1 t t 
2 years in 10 } 190 | 176 H 154 
1 1 ! 
1 1 1 
1 year in 10 } 195 H 184 ! 162 
1 ! ' 


lRecorded in the period 1951-74 at 
Huron, S. Dak. 
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TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


i] 
i 
Soil name ! 
! 


I NqQuol Sa 028 ane enna nn nnn nnn nn nn nnn nen nnn nn nnn nnn nnn snes ncnensces 
\Beadle loam, 0 to 2 percent slopes—~------------ 2-2 nnn nnn enn nnn nnn nnn nnn nen H 
‘Beadle loam, 2 to 6 percent SlopeSq------- 2-2-2 n nn nn nnn nnn rn nnn nnn nnn ! 
'Beadle loam,' 6 to 9 percent slopes----------------- ! 
\Beadle-Dudley complex, 0 to 2 percent slopes i 
‘Betts stony loam, 6 to 40 percent slopes----------- | 
\Bebts-Ethan loams, 9 to 21 percent slopes---------------------- 9-222 ee nnn nner \ 
'Blendon fine sandy loam, 0 to 2 percent slopes----------~-------------------- ne nne ! 
'Bon silt loam----------------~---------+-------------- ene eee- \ 
‘Bon silt loam, channeled------------------------- een eee n eee ! 
{Carthage fine sandy loam, 0 to 2 percent slopes \ 
‘Carthage fine sandy loam, 2 to 6 percent slopes----~------------------- H 
‘Carthage fine sandy loam, 6 to 9 percent slopes------------- H 
{Carthage-Blendon fine sandy loams, 0 to 2 percent slopes---- H 
‘Carthage-Blendon fine sandy loams, 2 to 6 percent slopes-~---~---------------------- ! 
‘Davis loam, 2 to 9 percent slopes-~-~--~---~------------------ } 
\Delmont loam, 0 to 2 percent slopes-----~--------------------- \ 
'Delmont-Talmo complex, 2 to 6 percent slopes----------------- ! 
}Doger loamy fine sand-------~-------03---- nnn nnn nnn nnn nnn ‘ 
\Dudley-Jerauld silt loams, 0 to 3 percent slopes-~------------ { 
'Dudley-Stickney silt loams, 0 to 3 percent slopes------------ | 
'Dudley-Tetonka silt loams------------------------------------ \ 
{Durrstein silt loam------------~------------- | 
\Egas silty clay loam--------------~----------- H 
l\Elsmere loamy fine sand, loamy substratum ! 
‘Enet loam, 0 to 2 percent slopeS~------------------ n= nnn nen nnn nnn nnn rte ! 
‘Enet loam, 2 to 6 percent slopes----------------------- nnn nner nent n en ' 


'‘Forestburg loamy fine sand, 0 to 3 percent slopes 
'Porestburg loamy fine sand, 3 to 6 percent slopes 
'Forestburg-Doger loamy fine sands, 0 to 3 percent slopes------------+--------------- H 
\Forestburg-Doger loamy fine sands, 3 to 6 percent slopes--------n-------- mene tenn i 
\Grat lLoam------------ ~~~ = 2a nnn nn nn nnn nn nn en nnn nnn en ttn n cnn nnn cccen H 
{Great Bend silt loam, 0 to 2 percent slopes~--------- 22 nn nnn nnn nn nnn nnn nnn rrr ! 
‘Great Bend-Zell silt loams, 2 to 6 percent slopes--~-------------- 2 n nena ttn | 
\Hand-Bonilla loams, 0 to 3 percent slopeS-~+---------- nnn ren nn nent e nee n een tees scen 
‘Hand-Bonilla loams, 3 to 6 percent slopes------------n nent tne nnn nnn tenn nnn nro ne 
‘Hand-Ethan loams, 6 to 9 percent slopes------ 
\Houdek stony loam, 0 to 9 percent slopes----- 
{Houdek-Dudley complex, 3 to 6 percent slopes 
‘Houdek-Ethan loams, 2 to 6 percent slopes-------------- 
‘Houdek-Ethan loams, 6 to 9 percent slopes-------------- 
'Houdek-Prosper loams, 0 to 2 percent slopes--------=-+-+-- 
'Houdek-Prosper loams, 2 to 6 percent slopes------------ 
Hoven Silt Loama-------0--- 22-22 -- enn nn nnn nner e 
}LaDelle silt loam 
thamo, silt loam------~----------------ee---- 
tLane silt loam, 0 to 2 percent slopes 
}Loup loamy fine sand 
iMobridge silt loam----------- 

lOko clay loam, 3 to 9 percent slopes---------~--------- 
{Oko clay loam, 9 to 21 percent slopes 
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\Prosper-Davison loams, 
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'Tetonka-Hoven silt loams--------------- +2222 ee nnn nnn nnn nnn 

‘Zell silt loam, 6 to 12 percent slopes 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


Absence of a yield figure indicates the 


[All yields were estimated for a high level of management in 1976. 
crop is seldom grown or is not suited] 
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See footnotes at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE=-Continued 


1 
Bromegrass= | 


{Spring wheat 


alfalfa 
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i) 
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Alfalfa hay 


Grain 
sorghum 


Oats 


Corn 


Soil name and 


map symbol 
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fu Oo oo < isa} ies) ) a tt — = i=) is) io) “” 


See footnotes at end of table. 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE-~Continued 


Soil name and 
map symbol 


BEADLE COUNTY, SOUTH DAKOTA 


' 
1 
I Grain 
H sorghum 
1 


Alfalfa hay 


Bromegrass- 
alfalfa 


101 


Bu Bu Bu Ton AUM! Bu 


5 
1 
Spottswood: H 


S Pr wn nnn nnn nce ee nnn ee ee } 47 
1 
Stickney: H 
2Stewedeccneewcsscccce ene i 44 
1 
Tetonka 1 
Tan enn nnn nnn nee ee H 48 
1 
t 
2Te---~----~~------------- ' o-- 
' 
1 
Zell H 
ZeC---~-----~------------- t 32 


1 
1 i 
1 1 
51 43 | 
1 4 ! 
: 1 1 
' 4k ! 44 H 
30 | 4B | 
, 4 1 
1 d t 
--- | a= 
| | 
33 | a=} 
i 4 


Vanimal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one 


mule 


five sheep, or five goats) for a period of 30 days. 
athis map unit is made up of two or more dominant kinds of soil. See map unit description for the 


composition and behavior of the whole map unit. 
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TABLE 6.=—RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Soils not listed do not support rangeland vegetation suited to grazing] 


Soil name and 
map symbol 


le boa a 

t 

H 

Beadle: t 
Ba A eeermt erates mene meen emeen | CLAY CY eect meen ai me nee meee ae te 

t 

1 

t 

' 

t 

1 

t 

1 

t 

| 
BaB, BaCwmaacwmnnn | CLAayeyacen= ed os sn is op a i ni eos 

t 

! 

i 

' 

t 

' 

t 

' 

t 

' 

: 

TBdA: H 
Beadle part---—- Y CLAY CY meeemt memes ttt et a 
DudLey parrteemmcn | CLAY Da Mmem atc ew me me meme mewn mentee mea mete a ee ame 

Betts: 


lprDs 


wa 


EC Nan Part ararmnnmem | SLL EY meeeeeceeee me menses ee mmeee ea ee me meee mee we me 


See footnote at end of table. 


tFavorable 
{Normal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


|Favorable 
{Normal 
{Unfavorable 


Favorable 
Normal 
Unfavorable 


tFavorable 
tNormal 
lUnfavorable 


Favorable 
iNormal 
!Unfavorable 


tNeedleandthread 
TSideoatsS CPaMaAnsemmmanma mame | 
IBi® DLUGSE Ma mmm nme mmm mn | 
{Blue grama 
1 SCA g Camm mn nnne 


i) 
as { 
H | Characteristic vegetation { 
1 Dry | ' 
fl ee dweteht ba poo 
iLb/acre} t 
H t H 
i H H 
1 3,480 {Western wheatgrasSenaannnemmne | 
| 2,900 {Green needlegrass~~ ! 
1 2,030 !Sideoats grama~-—-~--~ seca nae | 
t {Little DLUGSt emma nnmnne | 
H 'Big blucstemannn-n-n---------~ | 
! IBluC Gramanqnnene nme : 
H 1 Sd g Came me mnt enna wae f 
t ' ! 
| 3,240 {Western wheatgrassaasmaann--n-} 
| 2,700 {Green needlegrass—-----a nme ! 
| 1,890 !Sideoats grama ! 
H IBLUC GP aM awa meme nme anime meee | 
H \Little bluestemenmnnennnennnnne | 
! {Big bluestem ! 
i | Sedge------~- H 
' 1 ' 
t 1 i 
H ! H 
1 3,480 {Western wheatgrass~~—---nenne ! 
1 2,900 {Green needlegrass———aan anna ! 
1 2,030 !SideCoatS FramMawnmmae mann mcrnemsn ne | 
} {Little bluestem 
t 'Big bluestemanennann een eee 
H (BLUC CraManeenen nnn nme me nnn | 
| 1 S00 Cwm meni ee eee nme ee ! 
i t : 
1 2,760 {Nestern wheatgrassanmanemnnnnn | 
12,300 [BLUC Cramannmmn nem mm nem mmmne | 
1 1,610 [Green needlegrass—-------s-a-= ! 
‘ { SCd G Gm anew nnn einem ooo! 
! {Buffalograss~-seeee enw aneil 
i H ! 
! t d 
1 2,760 {Little bluestem-----nn-maee ! 
! 2,300 |Sideoats grama-~----~— ue | 
1 1,610 {Needleand thread asaaaemenennnn =| 
H 'Western wheatrrass---------~--+-! 
t \Prairie dropseed--~~-~~------= ! 
t | SOd go Cm me enema ' 
t | Lead plant—wanemmane ee eo state sis Sasute ws | 
\ 
i 
1 2,760 |Little bluestem—-a-ewenenenn ne | 
1 2,300 2 seas! 
1 1,610 eas 
i 
t 'Prairie dropSGedamnmnenenenen| 
H 1 Sed ge wna enw meman anne | 
H t 
t t H 
1 2,880 Western wheatgrasSenmaannnnn me 
1 2,400 {Green needlegrasSemnannannnnnn | 
11,680 [Little bdluestemnnnnnnncmmnne sical 
H 
t 
1 
t 
' 
t 
' 
t 
J 
t 


BEADLE COUNTY, SOUTH DAKOTA 


TABLE 6.==RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES==Continued 


Soil name and 


Total production 


! 

t 
Range site name { Characteristic vegetation 
{ 


[BLUC GraMawmmarmmem ema meneres asus | 
[Plains Mul Ly smannnwmenn nnn | 


{ t u 
i { ! 
map symbol | (Kind of year Dry 
ight 
| | ribdaara | 
1 { t { { 
Blendon: | i i | { 
Bi Awa mem mer me meen | SANDY meena nme eee Sennen {Favorable 1 3,480 {Little bluestem-~----------= H 
{ {Normal 1 2,900 {Prairie sandreed~-~~~ | 
H {Unfavorable { 2,030 {Big bluestem--------— ! 
H { i [Needleand threadammaan | 
{ { ! IBlue grama@-n-------= ! 
{ { t ! Porcupinegrassanmnam mma ! 
{ { { | Leadplantemnunmennnnnen ! 
if { { | Sed 8 6--- nnn nee ne ene | 
{ { { H { 
Bon: ! ! ! { ! 
BO, BX anmenmanmnme | OVEFL LOW mnenanamennanman manne | Favorable 1 4,730 [Big bluestemmannnnnennwmnannne | 
{ {Normal { 4,300 {Western wheatgrass H 
{ {Unfavorable | 3,010 [Green needlegrassqm---mnennnnn ! 
{ H { [Sideoats Gramacwarmumn anna meen | 
! | | | Leadplantaeeennannnnnennennenn| 
H ! { {Sedge---------~~----~~---- ~~~ — ! 
H H ! { { 
Carthage: | ! { { ! 
CAA, CaB, CaCammnn | Sand yqqnnnenn nnn enn n nnn nanan | Favorable 1 3,480 [Little bluestemqnq-acneannaan=| 
i {Normal 1 3,900 {Prairie sandreed~-~-----nanna= ' 
{ lUnfavorable | 2,030 {Big bluestem--~-~----------~~= ! 
{ i { [Needleand thread q-nmnwnnnaanwne | 
{ { { WBlue grama------------ 2 ! 
H { { {Porcupinegrass ! 
i H { {Leadplant ' 
i H | 1 S0dg ennnnnne nnn ne nnn nen nanan ' 
{ H { t H 
Tcba, 1cbB: ! i { H ! 
Carthage parteaa | Sand yanqqennnwnn enna nnn nnnnnn | Favorable 1 3,480 [Little bluestem—----a--a---==-| 
' {Normal { 2,900 {Prairie sandreed---~.~— -| 
! {Unfavorable !{ 2,030 {Big bluestem-~-~.~~----- at 
| t { [Need Leand thread annmemmnarnserescsnenees | 
1 ! i [Blue gramann--------ne n= ! 
! t H !Porcupinegrass ! 
{ { ! | Lead plantq-a--ana-nnnneene wenn ! 
| ! i [Sed g €mneennnnnnnnaneeewenmnnn | 
{ | | i ! 
Blendon part—a—— | Sandy wm mmm annem nemn cam men cn ce ene mene {Favorable 1 3,480 [Little bDluestem—nqnn-anamemene | 
‘ {Normal ! 2,900 {Prairie sandreed=~—-n--namen= ! 
{ {Unfavorable | 2,030 [Big blUcstetmnnananmnnnnannnan | 
1 H H ' Need Leand thread ~-------—ea === ! 
i ' t {Blue gramas=-<-~-~ 
H { H !Porcupinegrass-== 

i H t | Lead plantemnmenmmeamemm cena aces | 
! { H ! Sed g Gann ee nnn nnn en enn nen eee nnn | 
1 ' 1 1 i] 
t t t t t 
Davis: t H I H ! 
Da Bammnnannwmewene | SILLY naman nea n mma nn ew mnewme | Favorable 1 3,840 [Big bluest Cmannmen a merece en mn ! 
H {Normal ! 3,200 !Green needlegrass~~~---------— ! 
t fUnfavorable | 2,240 [Western wheatgrasgeumenennne --! 
i | { | Need Leand thread aunuewnenmnnnnn| 
t H ! [Little blUestem—n-<eanemanaman ' 
! ! H {Sideoats grama--~ | 
{ ! i | Lead plantewsseume | 
! | | SOd ge mecemememeens none ! 
' ' ' ! ! 
t { t t 
Delmont: I { ! { ! 
De Aawnnnnnnenmcnnn | Shallow To Gravelenneannannnen | Favorable 1 2,520 [Need Leand thread mureerannrernearnacrceen | 
{Normal 1 2,100 | Sedgennneamnencnenenenan nnn amen ! 
lUnfavorable {| 1,260 {Sideoats gramaq—--ma www ann ! 
{ !Prairie dropseed=--------= aon! 

| 

! 


See footnote at end of table. 


f | 
t t 


103 


104 


SOIL SURVEY 


TABLE 6.«@RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~~Continued 


Range site name 
map symbol 


Kind of year 


Total production 


a i a a ee 


ij 
t 
Soil name and { 
| 
fy 


! 
t 
1 
A 
! 
' 
{ 
{ 
1 
4 
' 
t 
1 
d 


{ 
1 
d 
Delmont: ! 
IpfB: : 
Delmont part.«--—{Shallow To Grav el awmmnawnenan | Favorable 
{ {Normal 
{ (Unfavorable 
{ { 
{ ! 
1 { 
{ { 
Talmo part..-=< LVery Shallowanunaemmmamwnnene | Favorable 
H {Normal 
H {Unfavorable 
t i 
! H 
! H 
Doger: t ! 
D ramen nent eno em eee | Sand Y-nm annem mmm me aeneeeen | Favorable 
H {Normal 
t {Unfavorable 
{ H 
! ! 
! { 
{ { 
! { 
t i 
Dudley: H H 
TDkA: H { 
Dudley partea-—« | CLAY Pan arerce ee nene nt arm enee ee meet at me nan om ne {Favorable 
I {Normal 
t Unfavorable 
1 
t { 
Jerauld parteammn {THIN CLAY Pananan nna mnn {Favorable 
! !Normal 
t {Unfavorable 
| | 
t { 
H H 
Ipsa: H ‘ 
Dudley part<--—— | CL ay Ppa remem menses ec ee nee me ne an ee ee mewn= | Favorable 
! {Normal 
i {Unfavorable 
{ i 
| | 
t 
Stickney Partem—] CLAY CY samme ere te ete eee {Favorable 
! 'Normal 
t {Unfavorable 
! i 
1 1 
| 
| 
| 
Tota: t H 
Dudley partq--—— [ CLAY DAP mem me menece ee ee eres ne se ne ee ee ne ot {Favorable 
{Normal 
{Unfavorable 


Tetonka part--=-= 


See footnote at end of table. 


Closed Depressiona-usenannnane} Favorable 


{Normal 
{Unfavorable 
' 

t 


t | 
{ Characteristic vegetation {Compo~ 
Dry { (sition 
Lb/acre| 1 Pot 
1 
{ H 
2,520 [Needleand thread aman arennen mene | 60 
2100 | SOd g Cem mm ne eee me mene meme ne re nee mene ! 40 
1,260 |Sideoats grama 5 
[Prairie dropSeedammemmacrmmnnne! 5 
!Blue graMman~nnnm nana ene eee 5 
{Plains muhly~-= 5 
{ { 
2,040 {Blue grama---—— Joeceaeeuasonae 1 40 
1,700 {Needleand thread~~-----n nnn 1 25 
1,020 |Sideoats gramaqqnananananeenan} 10 
| Sedgesctanscncnmemacnninannnenss ! 40 
(Plains TID LY wane ents ene renee ans 1 5 
i) 
3,120 {Little bluestemm----.-------- -! 20 
2,600 {Prairie sandreed t 20 
1,820 |Needleandthread--------~ 10 
{[Sideoats gramaq—-——a—— 10 
[BlLUC QraMaawnenenannn 10 
[Big bluestemqnnaanan anne — 10 
{Switchgrass 10 
{Western wheatgrass--—---=— ora | 5 
! { 
2,760 {Western wheatgrasSannmannmnnna! 50 
2,300 [BLU grAMamnmn amram erence mene 45 
1,610 [Green needlegrasgan— anne memnn ! 10 
[Sed g@ammmennnn aemeeenneenemneee | 10 
(Buffalograss Se emma ama mein eee { 5 
t t 
1,920 [Blue gramaqmwamnenncnrer nme mnemes ===! 30 
1,600 {Western wheatgrassanmmanemenme! 25 
960 {Needleandthread 15 
{Buf falograss-----~-—— 10 
| Sedge sn nen en 10 
| 
2,760 {Western wheatgrass 50 
2,300 [Blue grama~—-—a—-anan— 15 
1,610 {Green needlegrass 10 
| Sed ge=wmewen= icicinninininmanaancan| 10 
iBuffalograss cette ee ene ae eee 5 
{ t 
3,640 [Western wheatgrassennmmamemunnn| 35 
2,800 {Green needlegrass | 30 
1,960 {Sideoats grama-~-~-=~ ! 10 
{Little bluestem-— man | 5 
[Big bluestema--—— wane} 5 
Blue gramaqn-m--nnen ae an) 
1Sedge cate meter meee een ee nen ane 1 5 
| 
3,240 [Western wheat grassmmmamm mera acom 1 40 
2,700 [Blue gramaqman nomen mctceceenenescene | 15 
2,190 [Green needlegrasseaamamnnnnnen| 10 
| SOd gy Cm meme enn ee ec men ne me ! 40 
{Switchgrass------— i 5 
{Big bluestem 15 
lInland saltgrass-qqnunennnnen =| 5 
t 
6,160 {Prairie cordgrass----- So eiedaces eens ! 50 
5,600 {Western wheatgrassmnmnn mannan ! 35 
3,920 [Sedge emmmnamn ot a at a en a so wn os oe we oe f 40 
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! 
Soil name and i Range site name 
map symbol ! 


1 
! 


Durrstein: 
Diets ns ence noe n ne PSALLNEG LOWLANd anon mememrnnnemmeerermes {Favorable 
{ {Normal 
{ {Unfavorable 
{ H 
{ H 
Egas ! ! 
Egennnn nee en menmwn | Saline LOWLANd e-em annem {Favorable 
! iNormal 
{ {Unfavorable 
{ H 
{ ! 
Elsmere: { H 
EMaawmnmarmmmemmmme | SUDLPPL ACCT memes meme mm cent anaenemees {Favorable 
1 {Normal 
! {Unfavorable 
! { 
H t 
H i 
Enet: H H 
ENA, EnBewnmnmmnmn | SLL LY meee earner anne mene renee {Favorable 
H {Normal 
{ {Unfavorable 
H { 
H H 
t H 
H ! 
H ! 
H H 
Forestburg: i { 
FOA, FOB mmemnee [Sand yownnnnnnnnnnn ensue | Favorable 
{Normal 
{Unfavorable 
t 
| 
{ 
! 
! 
! 
Pra; ' 
Forestburg part] Sand y wmewaccrwrene eas cren aes meena ne nemesis ne {Favorable 
{Normal 
{Unfavorable 


Sand Yawmmmnnnn nnn am ennnnns | Favorable 
{Normal 
{Unfavorable 


Doger partemnaan 


Pres; 
FOPeStDUrg Parte {Sand y mmm armenrarncnenras ne nenene ae ewe meee an ae mes wt {Favorable 
{Normal 
{Unfavorable 


Oe ce tne em He oe ce ee a ee ae a a a a ee ee ee eee ee eee, 


See footnote at end of table. 


Kind of year 


3,240 
2,700 
1,890 


3,240 
2,700 
1,890 


3,120 
2,600 
1,820 


3,240 
2,700 
1,890 


Characteristic vegetation 


{Nuttall alkaligrass-~.-- 
{Western wheatgrassea--—— 
{Inland saltgrasses.a— 


{COPA ELAS Swammmnanncanamnnnnee | 
[NUttall ALKALI Gras Snmmmemeemcen | 
{Western wheatgrass-~ 


{Inland saltgrass--~~-~.—— eererey | 


1 SOG g Cmnentensennannr a mene cree nomen es nennne | 


[Western wheatgrassnumnnaonnnana 
[Green Need LEgrassanaamnannnnnne ! 
[Big DLUCSE CMa man nme ! 
{Need leand thread seaman naan men ! 
[Little bluestemeneeeneannnnnn=! 
!Sideoats grama-~-------.-----= 
{Blue grama-~-~~=-— 


{Little bluestem—---~—~~------— 
[Prairie Sandreedaanannmnnmncnen | 
{Big bluestem mm amen enn nn ! 
| Needleandthread-~ 
[BLUC GAMA wasnsere mn mcrm een a comenn eee ! 
LPOPCUPINEZ PASS mnmmscemessanensmimmeaemaene | 


{LOAd PLAN bm ener cee nt ne ene nee eee ! 


{Little bluestem-.-.. chased taba ws 
{Prairie sandreedq----- nen { 
{Big DLUCSteManm nna mene i 
| Needleandthread--------n nnn ! 
{Blue grama-------.-~ 
| Porcuplnegrassan-eannnneeenee 
{Leadplant=-.— 
{Sed gea-----— wanes en co 


1 

{Little bluestem—-n---wnnnne ! 
{Prairie sandreed-----~-—~---—= ! 
[Need Leand thr eadanmmnnmmn ces 
{Sideoats grama =| 
[Blue gPamaw—— mmm mn mee emer | 
[Big bluestem= wen nne | 
[SWLt Chg ras Sa—-- meme ! 
{Western wheatgrass 


[Little DLUCSteMa-n awn n nme er mern 
{Prairie sandreed 
(Big bluestem~--m--nn nnn 
{Needleandthread 
[Blue gramanm--nn— 
{Porcupinegrass= 
| Lead plant.+~----- nnn enn 

[pane ens oe ns vb at le cee a 


sition 
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TABLE 6.-=RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES=-Continued 


= 
iy 
Ic 
ie 


Soil name and Characteristic vegetation Compo 
map symbol Dry sition 


a ee ee ee 


Range site name 


f 
i H 
H peters Pet 
t 
Forestburg: H ! ! 
FrB: i { ! 
Doger parteaann= HESE Welch Cette {Favorable £2,880 [Little bluestemarmrercommerccenmermnurra | 25 
i {Normal { 2,400 [Prairie sandreed-~-~+----~--—~- Ios 
i lUnfavorable {| 1,680 |Needleandthread~-~-----—= ! 10 
H ! ! {[Sideoats gramas----aaan= ! 40 
{ t ! [Blue gramannannnnnnenen= 1 to 
H { ! lwestern wheatgrass !os 
i H t IBig Dluestemaaqannnmnenenne nnn 15 
{ { t PSwitchgrassecennmnnnnnnnnnnene! 5 
t ! { H t 
Grat: H H { { H 
Gaanennemenmnnnnnn | SubIPrl gated annem nme {Favorable 15,500 !Big bluestemeaaaunnnnnnannanan} 60 
H {Normal 15,000 | Indiangrass--------- -! 10 
H funfavorable { 4,000 |Switchgrass~----~------== --! 10 
{ : { 1 Sed gemma cenrae nenenesnenennanan ener ae mn ==! 10 
{ H [seater wheatgrassmunaewuwnmn! 5 
t t H 
Great Bend: ! i { t ! 
GbASeocmas sem momen | SLL ty nanan nnn n nnn iaietaiatata {Favorable | 3,360 [Western wheatgrass------- ! 35 
! {Normal 1 2,800 {Green needlegrassem—n= ! 20 
H {Unfavorable | 1,960 [Big bluestem---.------ ! 40 
{ ! | {Need leandthreadq--.—-— ! 10 
! t ! {Little bluestem-------~-- 1 5 
| : { !Sideoats gramaseaaeeeeemeemne 1 5 
! { ! [Blue gramannnnneneennenene mann fos 
i i { | Sed g@an nen nne nnn n nena nee 15 
t t { { H 
lozB: H H H { ! 
Great Bend part~{Silty---------- seewennemanmnne {Favorable 1 3,120 |Western wheatgrass ! 30 
! {Normal { 2,600 [Green needlegrass~an-ma= -} 20 
{ fUnfavorable | 1,820 {Little bluestema-n-cannenmenne} 10 
i ! { !Needleandthread--------------- ! 40 
t { | !Sideoats gramawanmnann 1 40 
t i { [Big bluestemq---~—-a-— nen 15 
i ! ! !Blue gramaneaeennneeee een ween! 5 
| [SAG gOaseweannnae names sans 1 5 
7 
Zell parteanamne {Thin Uplandq-n------ mmm aannne= {Favorable ! 2,880 !Little bluestem---——---------= ! 20 
{ tNormal 1 2,400 [Western wheatgrassennnamnanene! 20 
{ {Unfavorable | 1,680 {Sideoats gramaqa-------an-nn-= 145 
{ { { {Needleandthread--~~ sicwcsstes 10 
{ H H 'Blue grama~~-----~--~---==--n- = ! 40 
{ i { [Big bDlUcStEMmmnmmmnnnmnmennnne! 5 
{ { { [Prairie dropseedaannnnnennnnnn] 5 
{ { { | Sed gene nnn nen enn nena 6 
i { { H H 
Hand: { { { { ! 
HaA: { ! t { { 
Hand partq--w-a=|{ SiLtYmnnnen nnn c nn nnn ~--~-{ Favorable 1 3,480 {Western wheatgrass—--~-n——- mom 1 35 
| {Normal 1 2,900 {Green needlegrasSannammnnnemen! 20 
H !Unfavorable | 2,030 ]Big bluestem—--------------=== ! 46 
{ | i !Needleandthread--—- ! 40 
{ { ! {Little bluestem-——— 15 
i { {[Sideoats gramasauunne 15 
{ | i [Blue grama----~---~ 15 
{ t { | Sed g@nnmnn nnn n nnn eee ene 15 
{ ! t { { 
Bonilla partermmn | OVERS LOW ecm meme cnemm ee |Favorable 1 Yj 800 [Big bluestemmwnanmmmennmemmenn | 55 
{ {Normal 1 4,000 JWestern wheatgrassen--sa-s—---{ 15 
| ‘Unfavorable | 2,800 {Green needlegrass—~ { 10 
{ ! i {Sideoats grama-~-.-nnnn enn 15 
1 t H {Lead plantannmnncnannmenenmene | 5 
{ { H | Sed genenmnnenenneneneenen nen {5 
t ! ! ! { 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~=Continued 


' 
4 
Soil name and H 
map symbol t 


Range site name 


Hand: 
THaB: 
Hand part VSLL CY neem me nnn nn nnnomeana wena | Favorable 
! {Normal 
i !Unfavorable 
H { 
1 4 
t t 
t , 
t t 
! i 
y ' 
t 1 
H t 
Bonilla partemnm| SLLtYseennen nanan nn {Favorable 
{ {Normal 
H {Unfavorable 
{ H 
H H 
' ? 
4 ¢ 
H H 
' t 
4 t 
, 4 
t t 
THbc: | H 
Hand partawmsmesme PSL y memento ue en ee w--{ Favorable 
{Normal 
{Unfavorable 
4 
t 
{ 
| 
t 
{ 
Ethan parteanmnn|Siltyen-----~~ sae nen at a mt en {Favorable 
{Normal 


{Unfavorable 


A ee ee ee ee: 


Houdek: 

HC Bee wwe ae m0 a ro se ne en a oe wt me ESLL Gy ena ae eee enone en en ea i nt on {Favorable 
H {Normal 
t {Unfavorable 
! H 
4 
t t 
7 ' 
{ { 
1 ' 
4 t 
' ‘ 
d t 
4 ' 
t t 

lHdB: ! ! 

HOUdEK Par treme | SLL CY mare nee ce new ne ne meee a nee ae ar men en 'Favorable 

{ {Normal 
H {Unfavorable 
{ H 
1 1 
d t 
1 7 
{ t 
1 H 
4 t 
! ! 
1 H 
t t 


See footnote at end of table. 


Kind of year 


Total oductio 
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t 
tCompo= 


t 
{ 
{ Characteristic vegetation 
Dry t jsition 
Lb/acre} Y Pet 
1 
t t 
{ i 
H \ 
3,240 [Western wheatgrass----------—= ! 30 
2,700 {Green needlegrassq--—~—----a== ! 20 
1,890 [Little bluestem—---naanennmnmn! 10 
| Needleand thread aan—n------- =~ 10 
{Sideoats grama-~-~ 10 
{Big bluestem---~-- 5 
[Blue gramasanancmcn 5 
| Sedgeennasas 2 on ene ne me ee 5 
t t 
3,840 [Big bluestem----~— i re i ={ 20 
3,200 [Green needlegrassnmmncaananannn| 20 
2,240 {Western wheatgrass { 15 
{Needleandthread--~ 1 15 
{Little bluestem-=— { 10 
[Sideoats gramacmanumrnennnnemen} 5 
1 Lead Plant mmmeem mame meme tos 
{Sedge wenn cat ne no ene ne enema nt ee oe ao me 15 
3,240 {Western wheatgrass 
2,700 {Green needlegrass~ 
1,890 [Little bluestem—--- nnn 
[Need Leand CHr ead mentee emesne amen awn-!} 10 
[Sideoats grama~-------------H= ! 10 
IBig DluesteMn-maennnene een 15 
[BlUC GraMaananmnnnenmucnmnme! 5 
|Sedgem-- ne te we no pn oe an ene ee nee oe 5 
t t 
3,120 {Western wheatgrassemaeaemaewen} 35 
2,600 {Green needlegrasseannwananmnnn | 20 
1,820 {Big bluestem nnn nnn wn ! 40 
'Needleandthread=~~ { 10 
{Little bluestem-~---~-----=—-- 15 
[Sideoats gramannnmenaneeeen= mel 5 
IBlUC GraMmawannnenemnneene nee 15 
1 Sd g Cane nnn nen ee en 15 
{ H 
H { 
3,240 [Western wheat grassewneananennn ! 30 
2,700 {Green needlegrassqw---nneemme ! 20 
1,890 {Little bluestem------~--—~ wane! 10 
'Needleandthreadannmmunnamcman! 10 
{Sideoats grama ! 40 
{Big bluestem--~~~~ $5 
{Blue grama~---= eee ne me a eon oe 2 we =! 5 
{| S€dg Cen mn mm nner emen ee 'o5 
{ 
{ 
3,240 [Western wheatgragsmaunenena awun! 30 
2,700 {Green needlegrassann--n---—na— ! 20 
1,890 {Little bluestem 10 
Need leand thread -nneee nnn acre a=} 10 
{Sideoats graMmananammanmnnannen| 10 
{Big bluestem 1 5 
[Blue gramacmnmnmnn 15 
iSedge ant ee nent ene no tae ee enna smn 5 
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TABLE 6.<—RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~~Continued 


| | Total production ! ! 
Soil name and H Range site name { { { Characteristic vegetation {Compo= 
map symbol { {Kind of year {| Dry { Isition 
: H lweight [ ! 
' {Lbéaars| t Pet 
t H 
Houdek: H { ! { ! 
THaB: H ! { H | 
Dudley Part—wwm-- LCLAY Pa tnemememrnemt meee ame eae enemmee | Favorable 1 2,760 {Western Wheat grasSwnemarumsrnmeen | 50 
t {Normal 1 2,300 [Blue gramaqnnnnnn nnn een 145 
{ {Unfavorable {| 1,610 !Green needlegrass~n—.— ! 10 
{ : ! | Od g Camm mmemer nem nemeerneenemret ne neeme ce nemeee ! 40 
i H [BUS Pa LOgrasSmmmmmmmmennnmermnnen | 5 
' 
t { t t 
THeB, THeC: t { ! { { 
HOUdeK PAaALrtanann | SLL LY enn emma mere mtn {Favorable ! 3,240 [Western wheatgrassemnmnnnannnn! 30 
! {Normal 1 2,700 Green needlegrassa-w-aas——-----] 20 
! funfavorable | 1,890 {Little bluestem----~~.---~-—-- ! 10 
H t t {Need Leand thread~-mnnnnnm wemnnne! 40 
{ t 'Sideoats gramas-emone acenainme | 10 
{ I 1 [Big bluestemmanaanannnnnennnnn!} 5 
t H H PBLUC Gr AaM acm meme meee neces emcees come oe Pos 
| ! : PSO gC mene ms nenenn perenne ne cn cee nemo ane enone ne t 5 
H t { H H 
Ethan partwawacon PSLL Cy em erm nem ae me te oe mee Hn nemawmnn | Favorable { 3,120 {Western wheatgrass<—= { 35 
H {Normal { 2,600 {Green needlegrass— { 20 
! funfavorable | 1,820 {Big blUcStem—nm nanan nonrnn men =! 10 
{ t { 'Needleandthreadanaamnannacamnn} 10 
\ ! ! {Little bluestem 1 5 
{ H t !Sideoats grama--~-~~~ 1 5 
t t H {Blue grama--~--~ i 15 
! ! ! | Sed g eeemannnnnenanneennenennne! 5 
H H { { ! 
THoa: H H t ! H 
Houdek parte---— ESL L CY women reer m ecent a none mar emer iFavorable 1 3,480 [Western wheatgrass umemnnnemnnnm 135 
H {Normal { 2,900 {Green needlegrass---=— { 20 
! {Unfavorable | 2,030 {Big bluestem~~---—m—— { 10 
{ H ! [Need Leand thr cadena mnrnnantarnarnnrn 1 40 
! H | [Little bluesteman-ssumnennenen | 5 
{ { H {Sideoats grama !o5 
{ H { {Blue grama—~-~--~-~—— 
t H { [Seed gC areeanannenen arene tas eens aa nena os as ee 
{ H { H 
Prosper partq~-=! Overflow-sanamaemwnmennnmnwnen | Favorable ! 4,730 {Big bluestem=-----—.-- 
H {Normal { 4,300 {Western wheatgrass~-- 
j ‘Unfavorable | 3,010 {Green needlegrass-—-—— 
i H { [Sideoats Qramannarnmen 
! ! | !Leadplanten---nenamen 
t { { 1 S6d g G-n emma n nanan eee nn 
! H { H 
THOB: | { { | 
Houdek part---—m= ISA L ty een ww enemnnnenanemneonane |Favorable { 3,240 Western wheatgrasS—---—-----— 
{ {Normal 1 2,700 [Green needlegrass—anna enn mnnm | 
{ {Unfavorable {| 1,890 {Little bluestemema-naannanenna} 10 
i { | [Needleandthread= 10 
{ H H !Sideoats gramas-----= ! 40 
{ H { [Big bDlueSt emma nnn 1 5 
| { H [Blue gramaqqnncanannensencnnnn!| 5 
t { { {S00 g Cwm mmm mn mee eee meee 1 5 
! { { ! { 
Prosper Part mrermree | SELEY mmm em enter mene mint ne nee ne ee me neen a ae {Favorable { 3,600 {Big bluestem H 
H {Normal ! 3,000 {Green needlegrassasen 
! {Unfavorable | 2,100 [Western wheatgrass--~ 
! { H !Needleandthread 
{ { { {Little bluestem--— 
H | | !Sideoats grama~--~ 
H H i | Leadplant=nam—n= == 
{ { { | Sed geen wenn een ene eee nen 
| { { H 
Hoven: H { { { 
HVnsintencoonescon 'Closed Depressionm=naamennnmans | Favorable { 4,620 {Western wheatgrass 
{ {Normal 14,000 [Sed gern ararnsnsnrercsnrneweaten ce mtnnes ot ee enee me ! 
{ {Unfavorable 2,940 
{ 1 1 


See footnote at end of table. 
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See footnote at end of table. 
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1 jl fotal production |! { 
Soil name and { Range site name { ! { Characteristic vegetation {Compo= 
map symbol H {Kind of year | Dry } [sition 
a oh ee L {weight { ! 
t jbbsasre! Pet 
: { H { 
LaDelle: ! H i | | 
L.A mene ne een ene ne nn net a LOvVer f LOW mmm meee: omen | Favorable { 4,800 [Big bluestemmmnnnnnran enn f 50 
{ {Normal 1 4,000 {Green needlegrasseamannnanen-=} 20 
{ {Unfavorable {| 2,800 [Western wheatgrassaaeenaanan—5] 15 
t t i | Lead plan tarevecarmescrasesaruecsarsscnneescsent 15 
! { ! | Sed gewnmnn nnn nnn 15 
{ { H i H 
Lamo: H | { { ! 
Likennnsone nee {[SubLL PL gated mmm mm mmm {Favorable ! 6,050 {Big bluestems~—~.~.---------- =| 30 
t {Normal ! 5,500 {Little bluestem~-----------=—— ! 10 
{ {Unfavorable ! 4,400 | Indiangrass--+-.4+..+--------- 1 40 
! i ! [Switchgrasseannnnennnnnnnennen | 10 
{ H t |Prairie cordgrass 1 10 
H H ! | Sed genmnnnnnennennennen ! 40 
t i t {Canada wWildryen--aaanmen ene 15 
H ! { iKentucky bluegrassa-<=== wun} 5 
! { { ! | 
Lane: { H ! ! ! 
Ln Anne mmnrm meena | CLAY CY meneame mmmanmane | Favorable { 3,600 {Western wheatgrass-+--~~---~~- ! 40 
H {Normal 1 3,000 {Green needlegrassannneanennnan| 30 
{ {Unfavorable {| 2,100 {Big bluestem- { 10 
t { { 'Sideoats grama 15 
H t { [Blue gramaq--—---nennnn nee 1 5 
! ! { [Sed fesnnwnn wenn eennemmnme | 5 
{ { { H H 
Loup: t H { { { 
LO meme me mescree meme comers | SUDL PLL GA CE etme cememene me mene cece ne mses lPavorable { 6,000 [Big blUcStetmamanumnnamacmmmern | 30 
H {Normal {5,000 | Indiangrass-~--~~~----~+-~---~ 1 15 
{ {Unfavorable {| 3,500 {Prairie cordgrass { 15 
{ t H [Switchgrasseammannnnenennennnne! 10 
H i { [Little Dluestemamuwemunwnnnenn! 7 
H H H 1 S@dg Gene men nnn en nn en nee ene 1 7 
H i t ikentucky bluegrass----~---~~-— t 5 
t x £ t { 
Mobridge: { { { { { 
VG minwmece neceeen ante seien es aceon LOVEE LOW mneemcmninminninme manent Favorable { 4,950 [Big bluestema--.------e= i sn sa si 14s 
t {Normal | 4,500 {Western wheatgrass ! 20 
{ !Unfavorable { 3,150 {Green needlegrass--~----~~—~-~ 15 
{ H H [Sideoats gramannnnnnanmnnnenen| 5 
! t H !Leadplant ! 5 
{ { { {Sed g enn n mn nnn een 1 5 
! { H H { 
Oke: ! t { H { 
OkBaae anne eee ee | Clay ey -=--+------+-+ +--+ +--+ [Favorable {3,240 [Western wheat grass nemrmmarcenrcenenees 1 35 
t tNormal 1 2,700 [Green needlegrassanmenamnnnnnn| 30 
H lunfavorable | 1,890 {Little bluestem—-------.------- | 
t H t !Sideoats grama--- ! 
! | | 'Blue gramaq-—-nann= oe or vet ev as woe a! 5 
i H ! [SCd gC mmm mewn awe munermeemeen | 5 
t H { H { 
OkDawtiednweneneiis | CLAY CY avarnrne annem meine cn ne meee ne me neeren ae mene 'Favorable 1 3,000 [Green needlegrassqn-na- wane an { 25 
H {Normal 1 2,500 {Western wheatgrassnanuamananne! 20 
{ lUnfavorable | 1,750 |Sideoats gramaqmwnamnnnne wween! 20 
{ H { lLittle bluestem= mm! 15 
H H t IBlue graMmacnmnnnne nnn nee nn 1 5 
t | I 1S Od ge mata enerarar stare macnn eaten 1 5 
{ ! i | H 
Prosper: H ! ! ! ! 
Pra: H i H { i 
ProOSper PaPrtannm | OVErflOWsan mmm nmnnmnnmnnnnen | Favorable 1 4,730 [Big DLUCSCOMamammtmee mmm ene | 55 
! [Normal 1 4,300 [Western wheatgrassan-annn---== 145 
! {Unfavorable | 3,010 {Green needlegrass~-- { 10 
{ { H 'Sideoats gramaq-m--------naene 1 5 
{ t { t 
{ | | i iedeptahtceos-ccsaouemeascanet 3G 
{ { i i 5 
! 1 ! ' 
i t t t 
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TABLE 6.——RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES=={Continued 
Total production ! 


[Prairie dropseedannanmanweanem | 5 
| SOd & Gm ne meee ii nS iia i 15 


! ! { ! 
Soil name and t Range site name { i] { Characteristic vegetation {Compo~ 
map symbol H [Kind of year \ Dry { Jsition 
! t {Lb/acre} ! Pet 
! H i ! ! 
Prosper: ! { H i H 
Ipra: { ! I H ! 
Davison partemma| Silty cenanmancamian anne esen -~{Favorable { 3,600 {Western wheatgrass—------ mene 1 35 
t {Normal 1 3,000 {Green needlegrassae---------=~ ! 20 
t {Unfavorable ! 2,100 [Big bluestemannamamwnemomncneme! 10 
{ { { {Need leandthread----—— a =! 10 
! i { {Little bluestem 5 
i H 1 [Sidéoats gramam-aunennnnnn--—— 15 
{ { { [BlUC graMaannnnnmonnmnnemeeme | 5 
H H { | SCd8 Cannan nee eee memmemwmn! 5 
{ i { { { 
Shue: { { H { ! 
Sanna neem [Subirri gated -----n mmm ene {Favorable {5,280 [Big bluestemmnnnemnmnnnnnnnena! 55 
{ {Normal 1 4,800 | indiangrass--------------nene=} 15 
t {Unfavorable { 3,840 {Switchgrass-—- 1 140 
{ H H | SOd g Comm mmm nen nnn nee: -! 10 
i t {Western a ails, 5 
t { t 
Spottswood: | { t { | 
Sp-na—- aA semen na nt mena none LOVeEr f LOW men an eter cece nees {Favorable 14,510 [Big bluestemmamnannncmenennnnnn} 55 
{ {Normal {4,100 [Western wheatgrassannnnanmnene| 20 
t {Unfavorable { 2,870 !Green needlegrassanmnmannmannn 1 10 
i H H | Land p Lan baescwanamecuennucaian 1 5 
! H {Sed ge~mane Sooner necesnmemmeeen | 5 
! H ! ! i 
Stickney: { { ! ! ! 
Ist: H ! H | H 
Stickney partmamm | CLAY CY ma cenemcecewewene nese ne ne me me nein et we we ~~ {Favorable 1 3,640 [Western wheatgrassanmmanmnmnna! 35 
! {Normal { 2,800 {Green needlegrass—-—---aw— meme} 30 
{ {Unfavorable {| 1,960 |[Sideoats graman~m—mennnnnmnne ! 40 
{ { i ILittle bluest emamnmnnnnnn nema 1 5 
! ! ! [Big bluestem—naaunnnennnnnnnnn| 5 
{ ! { {Blue grama------<- wuewinwinwmana | 5 
| | [BBO B Gammon conaeeeen 1 5 
{ { t 2 
Jerauld part----[Thin Clay pan---------------=--< {Favorable 191,920 [Blue gramawmnnnnan nnn nnn nn mnen ! 30 
i {Normal { 1,600 {Western wheatgrasseannmnmnenana! 25 
{ {Unfavorable } 960 |Needleandthread=----- nnn an w=} 15 
| ! i [Buf falogras Samm m name 1 10 
|Sedgen-anamannnnnawnwnnmnonann| 10 
{ t t { t 
Tetonka: H { { H H 
Ta trees ce renner [Closed Depressionq=---------—-- {Favorable 1 6,000 {Prairie cordgrasSemanenmnnaa-=! 50 
! {Normal 1 5,000 {Western wheatgrass—-----—== ann} 35 
{Unfavorable 3,500 {Sedge mt eee et ened ne er ene ene oe ce ! to 
t { 
Ite: | H { i 
Tetonka parte--=-/Closed Depressiona=-aaannn= -~{Favorable { 6,160 {Prairie cordgrass~------_==—«< =| 50 
{ {Normal { 5,600 {Western wheatgrass~ --} 35 
{ {Unfavorable { 3,920 jee at ee mene 1 10 
! 
t { t 
Hoven part-«---- {Closed Depression---—= aonaena=~ {Favorable {1 4,620 {Western wheatgrass-------—--=. ={ 85 
{ {Normal 1 4,000 [Sedgenn—n—nmmmen one ae ~! 10 
! {Unfavorable | 2,940 | i 
| { { ! { 
Zell: H { { { \ 
LOC meme armen {Thin Uplandaq----------n meen n iFavorable { 2,880 {Little bluestem----~....------ ! 20 
{ {Normal { 2,400 |Western wheatgrassaa---...-.-= 1 20 
[Unfavorable {| 1,680 |Sideoats gramanmnanmananmanannn! 15 
{ | Needleandthreadaanmecanananamn} 10 
H PBLUC GAM a mmm mannan me ema ema coe ene eee ! 40 
[Big bluesteme--—...----~~~-- = 1 5 
! 
t 


Ithis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; the symbol > means greater than. Absence of an entry means soil does not normally 
grow trees of this height class] 


Trees having predicted 20-year average heights, in feet, ofan 
{ | i] 


! 
Soil name and i 
i 


f 
t t i 
map symbol <8 { 815 i 16825 ' 26-35 >35 
{ { { { ! 
H { { ! i 
Beadle: { { { H H 
BaA, BaB, BaCwu=={Peking {Siberian iGreen ash, { a H ee 
{| cotoneaster, { erabapple, common] hackberry, { ! 
{ lilac. { chokecherry, { ponderosa pine, ! | 
{ { American plun, { Russian-olive, { H 
H { silver { eastern redcedar. | | 
t { buffaloberry, H H i 
{ { Siberian H Hy t 
{ | peashrub. { H | 
{ ! { { : 
1BdA: { H { { H 
Beadle partewa=e}Peking {Siberian !Green ash, { mie mt ! peers 
{ cotoneaster, { crabapple, common] hackberry, ! } 
{ lilac. { chokecherry, { ponderosa pine, | ! 
{ ! American plum, { Russian-olive, ! | 
H { silver { eastern redcedar.{ { 
H { buffaloberry, { { | 
H { Siberian { H t 
{ { peashrub. { ! H 
! { { { t 
Dudley part--.—{Eastern redcedar, {Siberian elm, H --- { — H wenewe 
{ Rocky Mt. { green ash, { I | 
{ juniper, Siberian! ponderosa pine, { { | 
i peashrub, lilac. i Russian~olive. t ! 
1 4 4 { 
Betts: ! { { { { 
BeD. H { ! { { 
! { { { ! 
1Brp: t t t { H 
Betts part. H { ! { i 
! H ! { t 
Ethan part. H H t { { 
H ! ! { { 
Blendon: { H t { { 
Br Anwmarmamenmmenm | Silver {Eastern redcedar, {Green ash, H we | wee 
! buffaloberry, | common { hackberry, { i 
} Peking { chokecherry, { ponderosa pine, { { 
{ cotoneaster, | Siberian { Siberian { H 
' lilac, American {| peashrub. { erabapple, i { 
{ plum. { { Russian«olive. { H 
! ! { ! H 
Bon: { H { { H 
BO, BX amenenrarnsmasmensce | == {Common {Green ash, {Golden willow, {Eastern 
{ { chokecherry, { hackberry, {| ponderosa pine, | cottonwood. 
{ { Siberian { Siberian { blue spruce. { 
! } peashrub, | erabapple, { | 
t ! American plum, ! eastern redcedar.} ! 
H { lilac. ! { Hl 
{ ! { { { 
Carthage: t H { { H 
CaA, CaB, CaCemam {Silver {Eastern redcedar, {Green ash, { oo { ae 
1 buffaloberry, 1 common { hackberry, { { 
| Peking ! ghokecherry, { ponderosa pine, {| { 
{ cotoneaster, ! Siberian 1 Siberian H i 
| lilac, American {| peashrub. { erabapple, H { 
{ plum. { { Russian~olive. { H 
! H H i { 
Toba: ! H ! { { 
Carthage part-=/Silver {Eastern redcedar, {Green ash, H aan j pes 
{ buffaloberry, { common { hackberry, H { 
4 Peking { chokecherry, { ponderosa pine, |! | 
| cotoneaster, { Siberian { Siberian { { 
{ lilac, American ? peashrub. { crabapple, { i 
H plum, i t Russian-olive. i 
€ t 4 t 4 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS==Continued 


Siberian elm, 
green ash, 
ponderosa pine, 
Russian=olive. 


Eastern redcedar, 
Rocky Mt. 
juniper, Siberian 
peashrub, lilac. 


Dudley part---= 


Jerauld part. 


Ipsa: 
Dudley parte--= Siberian elm, 
green ash, 


ponderosa pine, 


Eastern redcedar, 
Rocky Mt. 
juniper, Siberian 


{ ee a redicted year age heights, in feet, ofm— 
Soil name and | f { ! { 
map symbol { <8 H 8-15 i 16=25 ! 26-35 H >35 
{ t { ! fl 
{ ! H H H 
Carthage: ts t ! I i 
Blendon part--={Silver lEastern redcedar, {Green ash, i one ! = 
{ buffaloberry, { common { hackberry, ' ! 
| Peking { chokecherry, | ponderosa pine, | | 
{| .cotoneaster, | Siberian { Siberian H : 
{ lilac, American {| peashrub. { crabapple, { ! 
{ plum. { { Russian-olive. H | 
H ! H i { 
VobB: { ! H ! H 
Carthage part--|Silver [Eastern redcedar, {Green ash, ! Peery H emi 
{ buffaloberry, | common | hackberry, ! ! 
{ Peking { chokecherry, | ponderosa pine, | | 
{ cotoneaster, | Siberian { Siberian H i 
! lilac, American {| peashrub. { orabapple, { i 
plum. | i Russiansolive. ! 
! 
t t t { 
Blendon parte--={Silver Eastern redcedar, [Green ash, { ~—e { women 
{| buffaloberry, { common { hackberry, { | 
| Peking { chokecherry, {| ponderosa pine, { i 
| cotoneaster, | Siberian | Siberian | ! 
! lilac, American { peashrub. { crabapple, { H 
{ plum. i | Russiane-olive. t 4 
{ H { { t 
Davis: ! ! H { t 
Da thanawasnnnnina! aonn {Common {Green ash, [Golden willow, {Eastern 
! | chokecherry, { hackberry, { ponderosa pine, | cottonwood. 
! | Siberian { Siberian { blue spruce. { 
| { peashrub, { erabapple, ! ! 
! | American plum, | eastern redcedar.|{ H 
| ' lilac. H H { 
{ H H { { 
Delmont: | i { i H 
DeA. ! i H ! H 
| ! H ! H 
IpfB: | | ! { H 
Delmont part. | t { H H 
! H ! { ! 
Talmo part. | ! H { H 
! { H { { 
Doger: i H H { t 
Downe n an enenomnmn | Silver {Eastern redcedar, {Green ash, ! coaees | omnene 
{ buffaloberry, { common { hackberry, ! ! 
{ Peking { chokecherry, {| ponderosa pine, {| ! 
| cotoneaster, { Siberian { Siberian H | 
! lilac, American | peashrub. { crabapple, { i 
| plum. { { Russianeolive. { H 
! H ! ! { 
Dudley: | i H t H 
Ipka: | ! ! { { 
! { t { { 
| ! H H { 
{ ! ! i { 
! ! H H { 
t { H { { 
{ { H H { 
! { { { { 
! ! ! H H 
{ ! ! { { 
! ! { { { 
i ! H i { 

t peashrub, lilac. H Russianeolive. | t 

t 4 t iY 

Stickney part--]Peking {Siberian {Green ash, { a i cates 

cotoneaster, ! crabapple, common! hackberry, { | 

{ lilac. { chokecherry, | ponderosa pine, | } 

t { American plum, | Russian-olive, { i 

{ { silver { eastern redcedar.|{ | 

! { buffaloberry, H | | 

{ { Siberian { H { 

| { peashrub. | { | 

{ { ! ! { 


See footnote at end of table. 
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TABLE 7.~=WINDBREAKS AND ENVIRONMENTAL PLANTINGS==Continued 


Trees having predicted 20~year_ average heights, in feet, of=— 
t 


Soil name and { 
26=35 t 235 


t h 
| { I 
map symbol t <8 { 8-15 H 16—25 
{ i { ! ! 
| { H ! ! 
Dudley: 1 { { I { 
WDta: H H H ! H 
Dudley parteo=u=|Eastern redeedar, {Siberian elm, H = { aeete ! ‘wien 
1 Rocky Mt. { ponderosa pine, | i { 
{ juniper, Siberian{ green ash, ! { i 
{ peashrub, silver { Russian-olive. ! ! ! 
{ buffaloberry, t t t t 
{ lilac. H { H H 
| | | 
Tetonka part. t t t 
1 
i: 4 t t 
Durrstein: ! H H { { 
Du. t { i H H 
{ t { { ! 
Egas: H { { ! i 
Eg. { ! H t t 
H { { ! { 
Elsmere: | H ! ! t 
Enon nen | Lilac, American {Eastern redeedar, |Hackberry, blue {Eastern { womens 
{ plum. ! common { spruce, green { cottonwood, H 
! { chokecherry, { ash, ponderosa { golden willow. | 
{ { Siberian { pine, Siberian { I 
{ t peashrub. t crabapple. t t 
t 1 1 1 1 
Enet: ! { ! { H 
End, EnBewm------{Siberian peashrub,{Ponderosa pine, {Siberian elms | mee = 
{ Tatarian { green ash, | { { 
! honeysuckle, | Siberian { { t 
{ silver { crabapple, { { { 
| buffaloberry, { hackberry, { { { 
{ Peking { Russian~olive, { H H 
{ ecotoneaster, { eastern redcedar.} { t 
{ lilac. | ! | { 
! { ! { ! 
Forestburg: { { { { i 
FOA, FoOBseaaaeeee {Silver {Eastern redcedar, {Green ash, { ~—— { — 
{ buffaloberry, { common | hackberry, { | 
{ Peking { ehokecherry, | ponderosa pine, ! t 
{ cotoneaster, { Siberian { Siberian { | 
{ lilac, American {| peashrub, { orabapple, { { 
} plum. | { Russian-olive. H | 
t H t { { 
IPra: ! | | ! | 
Forestburg part{Silver lEastern redcedar, {Green ash, | wom { oe 
{ buffaloberry, {1 common { hackberry, { { 
{ Peking { chokecherry, { ponderosa pine, |! ! 
{ cotoneaster, { Siberian { Siberian H { 
{ lilac, American j peashrub. { crabapple, H { 
plum. Russian-olive. { ! 
1 4 
Doger parte-=-={Silver {Eastern redeedar, {Green ash, H — { —— 
{ buffaloberry, } common { hackberry, t ! 
{ Peking { chokecherry, { ponderosa pine, { } 
{ cotoneaster, 1 Siberian { Siberian ! | 
{ lilac, American {| peashrub. { crabapple, { { 
{ plum, { { Russian-olive. { { 
{ { H { ! 
lerB; H H { H 
Forestburg part{!Silver {Eastern redcedar, {Green ash, { anenee { soe 
{ buffaloberry, ! common { hackberry, t { 
{ Peking { chokecherry, it ponderosa pine, |! { 
| cotoneaster, { Siberian | Siberian H i 
{ lilac, American ! peashrub. { crabapple, { { 
plum. i i Russian=olive. t 
t t t 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~=Continued 


rt NL LG 


Trees having predicted 20-year average heights, in feet, of-~ 
! 1 


t 
Soil name and { 
t 


American plum, 
lilac. 


eastern redcedar. 


lHaB: 
Hand parten---+!Lilacem---n-e-----[Eastern redcedar, ;Ponderosa pine, Blue sprucé-—------ = 
common green ash, 
chokecherry, haekberry, 
Siberian Russian-olive, 
peashrub, Siberian 
American plum, erabapple. 


See footnote at end of table. 


silver 
buffaloberry. 


{ { 
map symbol <8 8=15 { 16~25 i 26-35 H >35 
! f ! { ! 
H i ! t { 
Forestburg: { i { { H 
Doger part~m-—=—{Silver {Eastern redcedar, {Green ash, H wien | ‘ete 
! puffaloberry, | common { hackberry, | { 
{ Peking | chokecherry, | ponderosa pine, | H 
{ gotoneaster, { Siberian { Siberian | ! 
! lilac, American | peashrub. | crabapple, { ! 
! plum. ! | Russianeolive. { | 
{ i t ! H 
Grat: ! H ! H H 
GAwnnennwnnenenee}Lilac, American {Eastern redcedar, {Hackberry, blue [Eastern | — 
{ plum. { common | spruce, green | cottonwood, i 
i | chokecherry, | ash, ponderosa { golden willow. H 
{ { Siberian | pine, Siberian { | 
| | peashrub. H crabapple. H { 
H t t i 
Great Bend: ! H i { H 
GbA annem emnnwen! Li lLaCanennennnee=-| Eastern redcedar, {Ponderosa pine, {BLUG SPU eararmrmearnen | eo 
H { common { green ash, i | 
I {| chokecherry, { hackberry, { | 
i ! Siberian { Russian-olive, ! | 
t | peashrub, { Siberian | { 
{ { American plum, | crabapple. { | 
H { silver t | { 
i | buffaloberry. | { | 
! ! H i { 
1qzB: ! t i i ! 
Great Bend part! Lilacwummammanonee|Eastern redcedar, {Ponderosa pine, {Blue spruce-m=-= a | onan 
{ { common { green ash, | | 
{ | chokecherry, | haeckberry, | l 
| ! Siberian | Russian-olive, { Hi 
! { peashrub, | Siberian | i 
| { American plun, ! crabapple. | | 
! ! silver H i | 
| buffaloberry. H 
H t i 
Zell partemmww=e{Tatarian {Ponderosa pine, {Siberian elm! oun ! Ese 
! honeysuckle, | RussLan-olive, t ! | 
{ American plum, | green ash, ! t i 
| lilac, Peking | haeckberry, Rocky ! H | 
{| cotoneaster. { Mt. juniper, | | | 
| | eastern redcedar, |} H | 
{ { Siberian { | | 
i | peashrub. ! H i 
| { { H H 
Hand: H { H | { 
THaa: ! t H t H 
Hand partemamnaa|LLLacwmnvannnnnee | Eastern redcedar, {Ponderosa pine, [Blue SPruceawmmwam | aoe 
H ! common { green ash, ! | 
! { chokecherry, { haekberry, { { 
{ ! Siberian { Russian=olive, { i 
! ! peashrub, {| Siberian i ! 
| { American plum, ! orabapple. H | 
H { silver { { | 
! ! buffaloberry. H H i 
H ! { H ! 
Bonilla part-—={ ee {Common {Green ash, {Golden willow, lEastern 
! { ghokecherry, 1 hackberry, { ponderosa pine, | cottonwood, 
! i Siberian { Siberian { blue spruce. | 
H { peashrub, {| crabapple, { ! 
! ! H { ! 
{ ! H H ! 
{ H ! i H 
H ! { H H 
t H { ! ! 
t H t t H 
{ t { H { 
! H ! { ! 
! { H H H 
| | 
1 4 t t 4 
{ H { t H 
H H H ! H 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-Continued 


{ Trees having predicted 20-year average heights, in feet, of=— 
Soil name and | 1 f { { 
map symbol H <8 { 8-15 i 16—@25 i 26-35 t >35 
Hand: ! ! H t t 
Bonilla part~——} a {Common {Green ash, [Golden willow, Eastern 
i { chokecherry, { hackberry, ! ponderosa pine, { cottonwood. 
! Siberian { Siberian | blue spruce. 
{ peashrub, { crabapple, H 
t American plum, { eastern redcedar, 
' lilac. H 
! { 
Tube: ! ! 
Hand part-mna— \Lilacm-wmuenennen={Eastern redcedar, {Ponderosa pine, Blue Sprucéanmean awe 
common green ash, 
chokecherry, hackberry, 
Siberian Russian~olive, 
peashrub, Siberian 
American plun, erabapple. 
silver 
buffaloberry. 
Ethan partemme{Tatarian Ponderosa pine, Siberian elm~~---= nme oo meee 


honeysuckle, Russian-olive, 
American plum, green ash, 
lilac, Peking hackberry, Rocky 
cotoneaster. Mt. juniper, 


eastern redcedar, 


Siberian 
peashrub. 
Houdek: 
HcB. 
lydB: 

Houdek partmaae=|Lilacanansnenenenn| Eastern redcedar, {Ponderosa pine, Blue sprucem————-— mee 
common green ash, 
chokecherry, hackberry, 
Siberian Russian-olive, 
peashrub, Siberian 
American plum, crabapple. 


silver 


Dudley part--~--/Eastern redcedar, {Siberian elm, Ped -—- seo 
Rocky Mt. green ash, 
juniper, Siberian! ponderosa pine, 
peashrub, lilac. Russian-olive. 
lHeB: 
Houdek partaaae| Lilacenmeaeenaasee {Eastern redcedar, [Ponderosa pine, Blue spruce------= Stal 
common green ash, 
chokecherry, hackberry, 
Siberian Russian-olive, 
peashrub, Siberian 
American plun, erabapple. 
silver 


buffaloberry. 


Ethan partemeue}Tatarian Ponderosa pine, {Siberian elm----<-~ ——e Said 


honeysuckle, 
American plum, 
lilac, Peking 
cotoneaster. 


See footnote at end of table. 


Russian-olive, 
green ash, 
hackberry, Rocky 
Mt. juniper, 
eastern redcedar, 
Siberian 
peashrub. 


! 
' 
t 
! 
1 
| 
' 
{ 
' 
1 
1 
4 
1 
t 
t 
t 
1 
4 
{ 
t 
{ 
! 
1 
! 
t 
t 
1 
! 
t 
! 
t 
! 
{ 
i] 
4 
' 
1 
1 
{ 
' 
{ 
! 
t 
! 
t 
! 
t 
! 
iT 
t 
H 
buffaloberry. ! 
. 
' 
t 
| 
! 
1 
1 
t 
! 
t 
t 
t 
1 
1 
' 
t 
' 
t 
! 
' 
t 
4 
t 
t 
t 
' 
{ 
4 
t 
1 
t 
4 
t 
1 
t 
t 
4 
' 
i) 
H 
' 
t 
{ 
' 
t 
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TABLE 7.~=WINDBREAKS AND ENVIRONMENTAL PLANTINGS~-Continued 


{ ees ha =-ye a heights, in feet, ofe= 
Soil name and | H { H 
map symbol <8 { 8=15 16—25 1 26-35 ! >35 
i 
{ 
Houdek: ! 
lHec: ! 
Houdek part--—=—|Lilaceuensnuesnewen| Eastern redeedar, {Ponderosa pine, Blue sSprucewmnaunn oo we 
! common green ash, 
H chokecherry, hackberry, 
H Siberian Russian-olive, 
H peashrub, Siberian 
t American plum, crabapple. 
{ silver 
| buffaloberry. 
t 


Ponderosa pine, Siberian elm---.-— 
Russian-olive, 
green ash, 
hackberry, Rocky 
Mt. juniper, 
eastern redcedar, 


Ethan parte--«=—/Tatarian 

| honeysuckle, 
American plum, 
lilac, Peking 
cotoneaster. 


American plum, eastern redcedar. 


lilac. 


{ 
{ 
4 
{ | ! 
{ { ! 
H { { 
| { { 
H { ! 
{ | { 
| { ! 
i { { 
H { { 
! { { 
1 4 ! 
t t 1 
{ { t 
{ t H 
H H t 
H H { 
! t { { 
i H | { 
H H ! { 
! H { i 
| Siberian i t { 
! peashrub. { ! t 
H H ! H 
HOA: ! | H ! 
Houdek part——-—=[Lilacea-suuasommmnn | Eastern redcedar, {Ponderosa pine, [BlUG SPrucemmumnm | wove we 
{ { common { green ash, { | 
t 1 ehokecherry, { hackberry, ! | 
} { Siberian { Russian-olive, H H 
{ { peashrub, { Siberian | { 
{ { American plum, { erabapple. { H 
H { silver H { H 
| i buffaloberry. | | ' 
t t t 
Prosper partea—} wm {Common {Blue spruce, green{Golden willow, {Eastern 
H { chokecherry, { ash, hackberry, | ponderosa pine. | cottonwood, 
H { Siberian { Siberian i ! 
t { peashrub, { crabapple, H H 
{ { American plum, { eastern redcedar. | { 
{ { lilac. { t t 
4 1 ! , 1 
q i 4 4 1 
THoB: { H { ! H 
Houdek part---=[Lilace=--suw--as0«|/Eastern redcedar, {Ponderosa pine, [Blue SPprucemaruuem | see 
H { common { green ash, | { 
H { ehokecherry, | hackberry, | t 
{ | Siberian | Russian~olive, ! { 
H { peashrub, { Siberian { H 
| ! american plum, | crabapple. H H 
{ i silver H { H 
t | buffaloberry. t 
| t 
Prosper partem={ <= {Common {Blue spruce, green{Golden willow, {Eastern 
H { chokecherry, { ash, hackberry, | ponderosa pine. { cottonwood, 
! ! Siberian { Siberian { { 
t | peashrub, { crabapple, | Hq 
{ ! American plum, { eastern redcedar. | { 
{ { Lilae. { { H 
{ ! ! ! i 
Hoven: { H t t { 
Hv. H H | { { 
{ I { { H 
LaDelle: ! i { ! { 
Ld arm meet net mene ae meme nen | =< {Common {Blue spruce, greeni{Golden willow, {Eastern 
! ! chokecherry, { ash, hackberry, [| ponderosa pine. | cottonwood. 
i { Siberian { Siberian { 
t | peashrub, { crabapple, ! 
H ! H t 
H { H { 
! ! ! ! 
! ' ! ! 
t t { i 


See footnote at end of table. 
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TABLE 7.~~WINDBREAKS AND ENVIRONMENTAL PLANTINGS~=Continued 


es Trees having predicted 20-year average he. hts, in feet f.~- 
! ! 


Soil name and 


map symbol <8 8~15 16-25 26-35 


{ ! ! 
{ { { 
' 1 ! 
{ { { 1 ! 
H { i { H 
Lamo: { { { { { 
Lina wm memnene{Lilac, American {Common {Green ash, {Golden Willow, { ~—- 
{ plum. { chokecherry, { hackberry, { eastern H 
H { Siberian { Siberian { cottonwood, { 
I { peashrub, { crabapple, blue } ! 
| { eastern redcedar.} spruce, ponderosa} { 
t t ! pine. H { 
I { t ! H 
Lane: { { { H H 
LN Annan mmm mam nnme [Li Lace nanan! Eastern redcedar, {Ponderosa pine, {Blue sprucew—a-!} “+ 
! { common { green ash, { { 
t { chokecherry, { hackberry, t t 
H { Siberian { Russian-olive, { t 
H { peashrub, t Siberian { t 
i | American plum, ! crabapple, H ! 
i { silver H { t 
t { buffaloberry. H { t 
! H t { { 
Loup: H H H H ! 
Lo. t ! i { { 
! H H t ! 
Mobridge: t } | i H 
MO moet mene we emer ee wee nema | ee {Common {Green ash, {Golden willow, {Eastern 
t { chokecherry, { haekberry, { ponderosa pine, {| cottonwood. 
H t Siberian { Siberian { blue spruce. t 
{ | peashrub, | crabapple, { t 
{ { American plum, { eastern redcedar,} t 
t t lilac. i H t 
{ ! H ! H 
Oko: H H t H H 
OK Batmemt wnt nenenont nc mueme {| Peking {Siberian {Green ash, H — t mee 
{ cotoneaster, { crabapple, common! hackberry, ! H 
{ lilac. { chokecherry, { ponderosa pine, ! t 
H | American plum, | Russiansolive, i H 
H { silver { eastern redcedar.} t 
| | buffaloberry, H i i 
H ! Siberian { H t 
| | peashrub. H { ! 
{ ! H ! H 
OkD. { { H ! H 
H { { H i 
Pits: 1 ! i i t 
Pg. { H { { { 
{ { { { { 
Prosper: { ' { { 
Pra: H H { { { 
Prosper partmwm=! we {Common {Blue spruce, green!{Golden willow, [Eastern 
i { chokecherry, { ash, hackberry, {| ponderosa pine. | cottonwood. 
H { Siberian { Siberian { { 
t { peashrub, | ecrabapple, H { 
Hl { American plum, { eastern redcedar. ! { 
! } lilac. H H Hl 
H { { H ! 
Davison parte~~! ~~ {Common {Green ash, {Golden willow, {Eastern 
H { chokecherry, { haeckberry, t ponderosa pine, ! cottonwood. 
{ { Siberian ! Siberian ! blue spruce. H 
{ ] peashrub, { crabapple, i { 
! { American plum, | eastern redcedar.! : 
t { lilac. t H ! 
! i t { H 
Shue: H { { H H 
Shawn wennmunnen{Lilac, American {Eastern redeedar, !Hackberry, blue tEastern t ane 
{ plum, { common { spruce, green { cottonwood, H 
! { chokecherry, t ash, ponderosa { golden willow. t 
{ | Siberian { pine, Siberian H H 
H t peashrub. H crabapple. H t 
t t t 1 t 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS=~Continued 
! Trees having predicted 20-year average heights, in feet, of-~ 
Soil name and | i { 
map symbol i <8 8m 15 16-25 { 26~35 >35 
i ee rer cn re fre ry er rr pit 
iy 


Spottswood: 


S Parareccenenenene meme memememen {LL LAC mentee ae eter meme 


Stickney: 
Tst: 
Stickney part--{Peking 
eotoneaster, 


lilac. 


Jerauld part. 


Tetonka: 
Ta. 


Ite; 
Tetonka part. 


Hoven part. 
Zell: 
honeysuckle, 
American plun, 


t 

t 

H 

| lilac, Peking 
! eotoneaster. 
1 
H 
{ 
4 
t 


This map unit is made up of two or more dominant kinds of soil. See map unit description for the 


composition and behavior of the whole 


Eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
silver 
puffaloberry. 


' 
i 
1 
t 
! 
! 
{ 
t 
d 
' 
{ 
4 
{ 
t 
{ 
! 
{ 
t 
i 
t 
4 
! 
4 
f 
{ 
1 
t 
! 
t 
1 
4 
1 
t 
Siberian H 
crabapple, common! 
chokecherry, H 
American plum, { 
silver { 
buffaloberry, | 
Siberian H 
peashrub. { 
' 

d 

! 

t 

' 

4 

! 

t 

1 

t 

! 

t 

i] 

t 

1 

t 

i] 

t 

i 

t 

1 

t 

t 

{ 

{ 

t 

! 

t 

4 

t 

! 

4 

1 

t 

! 

t 

! 

t 

| 

t 


Ponderosa pine, 
Russian-olive, 
green ash, 
hackberry, Rocky 
Mt. juniper, 
eastern redcedar, 
Siberian 
peashrub. 


map unit. 


Ponderosa pine, 
green ash, 
hackberry, 
Russian-olive, 
Siberian 
crabapple. 


Green ash, 
hackberry, 
ponderosa pine, 
Russian-olive, 
eastern redcedar. 


Siberian elm----—-— 


BLUCG SPPUcGeaneceren 
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TABLE 8,--WILDLIFE HABITAT POTENTIALS 


{See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates the soil 
was not rated] 


! Potential for habitat elements I Potential as habitat for-- 
Soil name and } r Wild = | } { j i 
map symbol 1 Grain Grasses } herba- }Hardwood Rangeland 


q 
1 t 
Wetland } Shallow |Openiand | Wetland 
J 1 
\ ' 


1 
4 1 
1 1 
trees | plants wildlife } wildlife 
! ' 
1 


1 
and seed | and } ¢eeous | water jwildlife 
crops _} legumes | Lants | areas 
rips tegumes | pants | ____j_______j areas jp 
1 1 i 1 1 1 1 t i} 
I i ' i ' ! | } i 
BaA-~--~------------- iGood iFair iGood iFair iVery poor}Very poor}Good iVery poor {Good, 
Beadle ' i ' | H i i | i 
H | ! } ' | t ! i 
BaB----~------------ {Fair {Fair iGood tFair iVery pooriVery poor!Fair iVery poor {Good. 
Beadle ! i | I I i H I i 
i { ' j ! ' i ' I 
BaCq-------- wane nee {Poor iFair iGood iFair \Very poor|]Very poor}Poor iVery poor {Good. 
Beadle H H | H | H i | i 
1 ! 1 1 1 1 1 af 1 
1 1 ! i) t 1 ! ! 1 
Bdaa®: H i ! } ' i H ! i 
Beadle------------ 1Good iFair 1Good iFair iVery pooriVery poor}Good iVery poor }Good. 
' 1 ! 1 i) 5 i a 1 
1 1 i i 1 ? 1 1 1 
Dudley------------ :Poor {Poor }Poor {Poor {Very poor}Very poor}Poor iVery poor {Poor, 
1 4 1 i 4 1 ' 1 ! 
1 ! 1 1 1 ! ? 1 ? 
BeDq---------- wwe--{Very pooriVery poor!Fair {Poor iVery poor}Very poorjVery poor!Very poor |Fair. 
Betts H { H { ' H H ! i 
1 q y 4 i i} 4 ) i] 
i¢ ' 2 1 1 1 Tt 1 1 
BED*: ! H i i | H H H ' 
Bett s------------- Very poor|Fair !Fair {Poor iVery poor}Very poor|Very poorVery poor iFair, 
J 5 ' i ! ! 1 
t i. t 1 i 1 ! 1 1 
Ethan------------- Very poor|Fair iGood 1Poor iVery poor|Very poor;Very poorjVery poor }|Good. 
i ! q 1 1 , : t ’ 
t V t t t 1 1 1 1 
BnA------+~---- oeee-| Fair {Fair }Good {Fair iVery poor,Very poor|Fair iVery poor }Good. 
Blendon H i H H | i ' H } 
! i { I i ! i i i 
Bow eee 2-2-2 =~ =---!Good 1Good iPair 1Good Very poorVery poor}Good {Very poor }Fair. 
Bon } ' i H H : ' I i 
) ! i i i ' H ! { 
1 es woneeee iVery poor}Good {Fair }Poor iVery poor}|Very poor}Poor iVery poor jFair. 
Bon i H H H H I H H H 
! ! I H H ! i H ! 
CaA, CaB--~-----~---- iFair iFair iGood iFair iVery poor;Very poor}Fair iVery poor }jGood. 
Carthage i ' ! i i I ' ! } 
i ! H H H i ' H i 
CaC--~--~---~-------- iPoor iFair 1Good }Pair iVery poor}Very poor}Poor iVery poor {|Good. 
Carthage | H H H ' | | i ! 
I t i ! ! H ! ! i 
CbA*, CbB*: | | i : 
Carthage----~----- Fair iFair {Good tFair Very poor|Very poor!Fair iVery poor {Good. 
5 t ' 1 1 1 y 1 
1 1 1 1 1 1 ! ' 5] 
Blendon----------- iFair iFair 1Good iFair iVery poor|Very poor}Fair {Very poor jGood 
1 1 rf ' J 1 1 t ! 
1 1 I ' 3 1 i 1 1 
DaB------~-~~-------- |Good {Good tGood 1Good iVery poor|Very pooriGood iVery poor {Good 
Davis H ' ! ! H ! | H I 
! ! I f { i H ' H 
DeA--+----- meee eee {Poor iFair 1Poor {Poor Very poor|Very poor}Poor iVery poor }Poor. 
Delmont i i ! } i ! H I i 
' { ! i 1 3 1 4 1 
1 1 1 i t 1 1 ! t 
DFB*: i i I ! I H t | H 
Delmont--------~-- jPoor {Fair }Poor |Poor Very poor|Very poor!Poor \Very poor }Poor. 
{ 1 1 1 1 1 t , 
i] ? 1 1 1 t 1 y 1 
Talmo-~----+--~----- iVery poor}Very poor!Poor {Poor Very poorj}Very poor}Very poor|Very poor }Poor. 
! iy i} t , 1 ! 1 
1 1 t 1 ' v t 1 v 
Dg-+--~~----------- 1Poor Fair 1Good {Fair Very poorjVery poor|Fair iVery poor jGood,. 
Doger i ! H I ' ' I I ! 
! ’ t 1 1 , 1 1 + 
1 1 I i) T qT i 1 ' 
DkA*: i i ! { } i ! ! I 
Dudley-~~--------- iPoor iPoor {Poor {Poor {Very poor}Very poor}Poor iVery poor }Poor. 
J 1 4 1 1 ' 1 1 , 
t 1 ’ 1 \) 1 1 1 1 
Jerauld----~---+ --{}Very poor}Poor iPoor {Poor iVery poor|Very poor;Very poor|Very poor {Poor. 
' 7 i 5 i if 1 1 1 
i) 1 ! 1 1 i 1 1 t 
DsA*; H i ! i ! H i H ' 
Dudley+~----------- 1Poor {Poor }Poor {Poor iVery poor}Very poor}Poor Very poor |Poor. 
4 4 ! { [3 ! 1 ! 
! 1 » : 1 J 


i 1 


See footnote at end of table. 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS-~-Continued 


} Potential for habitat elements | Potential as habitat for-- 
Soil name and | ! {Wild 4 ! } ' } | 
map symbol | Grain } Grasses } herba- {Hardwood | Wetland | Shallow jOpenland | Wetland |Rangeland 
jand seed | and ' eceous } trees |} plants {| water jwildlife | wildlife | wildlife 
Ll. erops | legumes | plants | q [areas | } i 
} | f | ! ' i I ! 
1 1 4 { i ' J 1 , 
f t 1 1 t 1 1 1 1 
DsA*: ' ! ' ! 1 } H ! ! 
Stickney---+------- iFair tFair iGeed iFair {Very poor|Very poor|Fair iVery poor jGood. 
1 J 4 ! 1 ' i) ' 1 
1 1 1 i] 1 1 4 1 1 
DtA*: | ' t | ! I i t ' 
Dudley-----4------- |Poor }Poor iPoor {Poor {Very poorlVery poor}Poor {Very poor |Poor. 
' ! ' 1 i } 1 ! 
! | 
Tetonka--e----+---}Poor iPoor 1Poor |Poor |Fair {Fair {Poor {Fair {Poor. 
i 5 ' 1 1 i) ] 1 1 
i 1 ! 1 t 1 1 1 I 
Due s--------- ene iVery poor;Poor iFair {Poor {Poor {Fair iVery poor|Poor iPair. 
Durrstein } H ' ! ! ! i ! ' 
i i { H t ! i i I 
a \Very poorjVery poor}|Fair | Poor {Poor }Poor iVery poor}Poor \Fair. 
Egas ' H { ! ' ! ' I } 
i ! y 1 1 ' ' 1 4 
1 1 1 1 t 1 1 1 1 
Eme«seee-e- sacesea= 'Poor ‘Good {Fair }Good {Poor {Poor {Fair }Poor {Fair. 
Elsmere ' i t H } I { { H 
H H | ! ' { i H H 
EnA, EnBe-------4--| Fair {Fair 1Good }Poor Very poor;Very poor}Fair iVery poor jGood. 
Enet i ' I H ' t } | i 
H ! i ! ! { i i i 
FoA, FoB----------- {Poor iFair {Good iFair {Very pooriVery poor|Poor |\Very poor }Good. 
Forestburg | i H i i ' i i i 
i) 1 1 ' 5 1 1 1 ' 
' 1 1 1 1 1 ! ' 1 
Fra*, FrB*; ' i { | | ! i ! ' 
Forestburg+-----+=-}Poor |Fair iGood {Fair \Very poorjVery poor|Poor iVery poor |Good. 
1 ! fp ! 1 , 1 1 
1 1 1 ! ! 1 ' ! 1 
Dogere--------+--- }Poor {Fair iGood iFair iVery poor|Very poor} Poor Very poor jGood. 
y ! ! t ! 1 , 
1 ! 1 i) t 1 1 1 1 
Gar--n- nnn wenn eens} Poor ‘Good \Fair 1Good }Fair \Fair iPoor |Fair iFair. 
Grat t i I ! i t i | | 
I | } t H ' i ' i 
et ---}Good {Good {Good \Good {Very poor!Very pooriGood iVery poor jGood,. 
Great Bend | ! ! H { i i H i 
' ! 5 ! J 4 i 1 ' 
1 ! 1 1 1 1 ' it 1 
Gz2B*: i ! i i ! i ! { i 
Great Bend--------}Good iGood {Good {Good Very pooriVery poor}|Good Very poor {Good, 
1 1 t ) ' 4 1 1 ! 
1 4 ! t 1 1 1 1 1 
Lel le----- enn - ee {Poor iFair {Fair tPoor Very poor|Very poorjPoor \Very poor {Fair. 
1 1 ' ! ' 4 5 1 
1 t 1 1 ' 1 1 1 1 
HaA*: ' | } ' H i i I ! 
Hand~-as-eneneene- [Good {Good \Good iGood {Very poor;Very poor;Good iVery poor iGood. 
4 1 1 5 J 1 ! 
i) 1 1 1 1 1 ! ¢ 1 1 
Bonilla----------- |Good iGood iFair 1Good Very poor|Very poor|Good iVery poor |Fair. 
1 4 1 1 1 4 1 1 ' 
t 1 t ! 1 1 1 1 1 
HaB*: | t ! i i ! i i ! 
Hand------ weeeee- {Good \Good 1Good 1Good iVery pooriVery poor! Good {Very poor {|Good. 
5 1 1 
1 f 1 1 1 1 t 1’ 1 
Bonilla------ eane= | Good }Good {Good }Good \Very poor}Very poor|Good iVery poor {Good 
iy ' I 1 y i i 1 
1 i} t I t 1 i 1 1 
HbC#; H ' i H t I ' ! i 
Hand-~-----+---= ~o-/|Fair 1Good Good iGood Very pooriVery poor;Good !Very poor }Good. 
! HT i) ' 4 1 1 ' ' 
1 1 1 1 1 1 ’ 1 1 
Ethan------------- iPoor iFair Good 1Poor iVery poor|Very poor|Poor Very poor |Good. 
' if 1 1 1 4 ’ t 
1 t t i) 1 1 1 1 ! 
HeB---------------- \Very poor!Very poor}Good ;Poor \Very poor|Very poor;Very pooriVery poor {Good 
Houdek i ' | i H H | ' ' 
4 1 1 i 1 ! fF ' i! 
} 1 t I 1 1 ? ! 1 
HdB*: I ' ' i { i t i } 
Houdek-----+-+-- wn--|Good 1Good 1Good iGood \Very poor}Very poor}Good \Very poor }Good. 
! t 1 ' ! 1 1 , 1 
. i} t ) 1 1 ' 1 f 
Dudley--------- -+-|Poor {Poor {Poor {Poor {Very poor}Very poor} Poor {Very poor |Poor. 
! ‘ } ) 1 1 \i ! { 
1 1 1 4 | 1 1 ! ! t 
HeB*: { | ' H ! t H { | 
Houdek--------8--- |Good {Good 1Good {Good {Very poor} Very poor|Good iVery poor |Good, 
’ 1 ' 1 1 1 
! 1 1 1 I 1 


' z | 


See footnote at end of table. 
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TABLE 8,--WILDLIFE HABITAT POTENTIALS--Continued 
eee SEE 
Potential for habitat elements Potential as habitat for-- 
1 4 


1 ieee te Ad a ey ee Ee eS SS ee Se ee 
Soil name and \ ' | Wild i t ! i i ' 
map symbol | Grain | Grasses | ‘herba- {Hardwood } Wetland | Shallow jOpeniand | Wetland |Rangeland 
land seed } and ' ceous | trees | plants | water jwildlife | wildlife | wildlife 
Lerops | legumes {| plants | i [areas 4 H H 
i 1 3 5 1 fy ' 1 1 
i t t 1 1 : 1 ' ' 
H H H H } H { i t 
HeB*: I I t i H ' | t ' 
Et han------------- iFair iFair iGood iPoor Very poor|Very poort Fair iVery poor iGood. 
1 ! 1 t 1 , 1 t ' 
HeC*: H t { i i H I | { 
Houdekeaaenennnnee iFair iGood iGood iGood iVery pooriVery poor\Good iVery poor 'Good. 
t t 1 v , t 7 1 t 
Ethan------------- 1Poor iFair iGood |Poor iVery poorVery poor} Poor iVery poor 1Good, 
t 1 1 1 i) ! t 1 i 
HoA*: I i ' t I ' H ! i 
Houdek-~---------- iGood iGood iGood iGood iVery pooriVery poor} Good iVery poor iGood. 
it 1 1 ! 1 1 1 1 ' 
Prospere- w--------- iGood iGood iPair {Good Very poor; Very poor} Good Very poor iFair. 
t r t ! 1 H 1 1 ig 
HoB* H H H i } t ' I H 
Houdek-----------+- 1Good 1Good iGood iGood iVery pooriVery poor} Good iVery poor 1Good. 
! ! 1 1 ! ! t 1 ! 
Prosper-----+----- 1Good 1Good 1Good iGood iVery poorVery. poor}Good iVery poor 1Good. 
1 1 1 1 T 1 ! 1 ' 
HV¥en wenn cee en ewan --1Very poor|Poor {Poor {Poor iFair }FPair Very poor|Fair 1Poor. 
Hoven } ft H i ! H H H i 
I ' i i ! H i H t 
La. ! i H i H H I i I 
LaDelle----------- 1Good 1Good iPair 1Good Very poorVery poor) Good iVery poor iFair. 
1 ' 1 i it 1 t 1 1 
Lm----------------- 1Good 1Good Fair 1Good }Poor }Poor :Good 1Poor |Pair. 
Lamo H H H i I H i i H 
} ! H ' 1. H i ' H 
LnA---------------- 1Good 1Goad 1Gocd {Good \Very poor;Very poor|Good iVery poor {Good. 
Lane } i t ' H I i t ' 
I H i { | i i ! H 
LOseenenn nen e ne neee {Poor 1Poor {Fair {Poor {Fair iFair iPoor {Fair iFair. 
Loup H H H H ' H H H i 
' i ! i i i i { { 
MOm mann nnn nnn nee ne {Good {Good {Fair iGood \Very poor;Very poor}Good Very poor |Fair. 
Mobridge ! ' ' H ! ' i H I 
i t H I | ! H ! i 
OkB---------------- 1Poor {Fair {Good }Fair \Very poor;Very poor}; Poor iVery poor Good. 
Oko H t H I | ! H H H 
! ! ! i ! ' ' i H 
OkD--------+-------- iVery poor;Very pooriGocd {Poor iVery poor!Very poor}Very poor|Very poor |Good. 
Oko } j ! ' ! ! i i ! 
t H H i ! H H H H 
Pg*, ' i ' ! ! ! ! I ' 
Pits H H H I | H i H H 
! i i ; ! I I i t 
Pra®;: ' i H i ' H i ! H 
Prosper-----~+----- 1Good 1Good iFair }Good Very poor|Very poor |Good iVery poor iFair. 
t 1 | Hl ' ! 1 1 1 
Davison----------- )Good iGood 1Good 1Good |Poor | Poor 1Good 1Poor iGood. 
1 
? 1 1 t t ? 1 1 1 
Sh----+-+---------- Poor iGood iFair 1Good iFair {Poor }Fair {Poor {Fair. 
Shue i t | { ! H H ! H 
! H ! i ! i { t { 
§p+==+<+585522+-55+ {Pair 1Good iFair \Good iVery poor|Very poor}Good iVery poor |Fair. 
Spottswood ' i H i i t H i H 
I i I | ! i ' ' H 
St*: ' ! i i i H ' i 1 
Stickney---------- iFair iFair iGood iPair Very poor|Very poor|Fair iVery poor iGood. 
i 1 ' rT 1 1 1 1 1 
Jerauld-----------+ iVery poor} Poor iPoor iPoor iVery poor| Very poorVery poorVery poor iPoor. 
1 1 ! ’ 1 1 1 1 ! 
Ta: H i i I i t H H ' 
Tetonka----------- | Poor }Poor }Poor {Poor iFair ifair {Poor iFair |Poor. 
1 i ' ' 
1 1 1 1 t 1 ry 


See footnote at end of table, 
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Soil name and 
map symbol 


Te®; 
Tetonka----+------- 


LOC a wan nnnennnn seen 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 


t Potential for habitat elements H Potential as habitat for-- 
i | Wild Se 
1 1 1 1 i] t 1 1 i 
| Grain | Grasses | herba- |Hardwood } Wetland | Shallow j|Openland | Wetland {Rangeland 
rand seed } and ! eeous | trees {| plants |} water {wildlife ; wildlife | wildlife 
1 crops} legumes | lants | H iareas | i H 
! 1 ! 1 fy ! i] 4 4 
T i) 1 1 i i; 1 1 1 
' ! 1 ' ' t 1 1 ! 
1 i) 1 1 v ' 1 1 t 
! f i ! ! i i ! H 
iPoor {Poor {Poor |Poor Fair iFair 1Poor {Pair tPoor. 
1 1 1 i} ! 
1 1 1 1 1 1 1 i 1 
\Very poor}Poor {Poor 1Poor iFair {Fair iVery poor;}Fair |Poor,. 
) 1 t ' t 1 ! 
1 1 1 1 ' ' t 
{Poor Fair {Fair iPoor Hl {P iFair. 
' 4 
t ! , 1 t 
1 1 2 ' 1 


1 
1 
i 5 
i} 1 
! 1 


1... LL LLL 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 9.-+-RECREATIONAL DEVELOPMENT 


[Some of the terms used in this table to deseribe restrictive soil features are defined in the Glossary. See 
text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not 


rated] 
ee ee Se j 
Soil name and } Camp areas ! Picnic areas ! Playgrounds i Paths and trails 
map symbol I i { I 
' 1 A 1 
I en rr re 
1 \ 1 1 
1 1 1 , 
' 1 1 1 
Beadle: ! H ! i 
BaA------ meee eee nee iModerate: iSlight------~--------- iModerate: iSlight. 
peres slowly. 1 1 peres slowly. 1 
1 ! 
1 ! i ’ 
BaB------~+~---------- Moderate: |Slight--------+----~--- Moderate: \Slight. 
} peres slowly. i 1 slope, | 
1 t | peres slowly. d 
1 1 1 
i) 1 t 1 
BaC-~+~--------------- iModerate: iSlight-~-------------- \Severe: tSlight. 
| peres slowly. Hl | slope. 1 
1 ! 1 
i i) t ’ 
IBdA: } ! H i 
Beadle part-------- Moderate: iSlight--------------- tModerate: Slight. 
} peres slowly. i } peres slowly. ! 
1 1 4 1 
1 t 1 1 
Dudley part-------- iSevere: Moderate: Severe: iModerate: 
| peres slowly. i wetness. } percs slowly. | wetness. 
i} ’ + i 
1 1 1 ' 
Betts: i I H ' 
BeD----~------------- iSevere: }Severe: }Severe: |Moderate: 
+ slope. | Slope. | large stones, | large stones, 
H | } slope. } slope. 
’ 1 
1 1 1 1 
lBfD: \ ! 1 \ 
Betts part-------+-- iSevere: iSevere: |Severe; 1 Moderate: 
i slope, H slope | slope. } slope. 
1 
1 1 t 1 
Ethan part--------- iSevere: 1Severe: iSevere: Moderate: 
| slope. } slope. i slope. | slope. 
1 1 ' 1 
1 1 1 i 
Blendon: i I ! ! 
Bni--<---s0+--2-2---- }SLight--------------- }Slight--------------- Sli ght------------=-- 'Slight. 
, 
t 1 1 i 
Bon: i H H ! 
Bo, Bx------~-+---+----- iSevere: }Moderate: iModerate: }Moderate: 
| floods, } floods, | floods. | floods, 
4 1 if 1 
1 t t 1 
Carthage: } } H } 
Cakwecesseelickoe nus i Slighte<-cessecscccue 1Slight-~~------------ Veli ghivsecssesetocees Slight. 
5 I , 
1 t 1 , 
CaBqaqnnwnnene nnn n eens iSlight~--+-+-+--------- iSlight--------+ waoe---| Moderate: (Slight. 
H I } slope. | 
i ' ! t 
CaCannnnnnnnnnee ee eee iSlight--------------+- iSlight--------------- Severe: iSlight. 
i 1 } slope. H 
I H I f 
Toba: } ' i H 
Carthage parteesese- SLi ght~-nesenneenenne iSlight-------- wecee-+ | Slight--------------- iSlight. 
! . 1 i 
t ! t 1 
Blendon part-----~-- {Slight--------------- iSlight--------------- iSlight--------------- iSlight. 
3 ' 1 ' 
IcbB: 1 
Carthage part------ iSlight--------------- 1Slight--------------- \Moderate: iSlight. 
: H | slope. I 
i I i 1 
Blendon parten-----—)Slight eee en ene eee iSlight- Seo meen nnee- |Slight--------------- iSlight. 
1 
t 1 t 1 
Davis: H ' } | 
DaB~---- wee eee eee eee iSlight--------------- iSlight--------------- iModerate: iSlight. 
H I | slope. ' 
i 1 ! 1 
1 ! z 1 
Delmont: H ' ! I 
DeA----~---- ee |Slight----------- +-- | Slight--------------- | SlLight---~----------- iSlight. 
1 ' 1 1 


’ t 1 1 


See footnote at end of table. 
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TABLE 9.~-RECREATIONAL DEVELOPMENT--Continued 


4 
1 
Soil name and 

map symbol 


Delmont: 
IDEB: 
Delmont part------- 1SlLight------------ 
Talmo part-----~--- iSlight------------ 
y 
H 
1 
' 
1 
Doger: ' 
Dg------------+-+-+-+---- iModerate: 
{| too sandy. 
1 
t 
Dudley: H 
DkA: | 
Dudley part-------- 1Severe: 
} peres slowly. 
' 
r) 
Jerauld part------- {Severe: 
| peres slowly. 
, 
1 
TDsA: H 
Dudley part-------- Severe: 
} peres slowly. 
1 
t 
Stickney part------ iModerate: 
| peres slowly. 
! 
1 
IDtA: I 
Dudley part--------|Severe: 
} peres slowly, 
| floods. 
, 
1 
Tetonka part------ ~{Severe 
| floods, 
} wetness. 
’ 
1 
Durrstein: H 
Us------ wasn eee e nee {Severe 
| floods, 
} wetness, 
! 
1 
Egas ! 
es aw----{Severe: 
{1 floods, 
| wetness, 
! 
1 
Elsmere: H 
Em-------------- -----}Moderate: 
| wetness, 
| soil blowing, 
| too sandy. 
' 
! 
Enet: i 
EnA~-----------+------ iSlight------------ 
if 
1 
EnBe-+---+------- ----+ |Slight------------ 
' 
Forestburg: i 
FOl wana anaemia minimis |Moderate: 
too sandy. 
FOBa---------------- -|Moderate: 


! 
1 
1 
| too sandy. 
! 
' 
1 


See footnote at end of table. 


Slight--------------- 


Slight--------------- 


Moderate: 
too sandy. 


Moderate: 
wetness. 


Severe: 
too clayey. 


Moderate: 
wetness, 


Moderate: 
floods. 


Severe: 
floods, 
wetness, 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness, 

soil blowing, 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


i 
4 
Playgrounds ' Paths and trails 
1 
1 
ee a a nt ee ee 
1 
Moderate: Slight. 
slope. 
Moderate: Slight. 
slope, 
small stones, 
Moderate: Moderate: 
too sandy. too sandy. 
Severe: Moderate: 
peres slowly. wetness. 
Severe: Severe: 


peres slowly. 


Severe: 
percs slowly. 


Moderate: 
percs slowly. 


Severe: 
peres slowly, 
floods. 


Severe: 
flocds, 
wetness, 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Moderate: 

too sandy, 
soil blowing, 
wetness. 


Moderate: 
slope. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy. 


e 
too clayey. 


Moderate: 
wetness. 


Slight. 


t 

1 

! 

! 

i) 

i 

+ 

, 

- 

1 

i 

1 

! 

' 

H 

1 

! 

1 

1 

! 

t 

1 

1 

! 

1 

! 

1 

! 

! 

1 

? 

1 

1 

1 

t 

! 

i} 

1 

1 

1 

1 

Lf 

- 

I 

I 

i 

' 

1 

i 

i 

' 

1 

1 

5 

1 

, 

1 
iModerate: 
| floods. 
! 
1 
i 
t 
i 
: 
i 
1 
V 
f 
I 
1 
I 
' 
: 
! 
i) 
i 
, 
' 
1 
' 
1 
\ 
! 
f 
t 
’ 
! 
1 
1 
‘ 
[ 
F 
f 
i 
1 
Lf 
i) 
4 
4 
' 
i) 
, 
1 
' 
1 
! 
1 
\ 
i 
1 
i 
i 
i) 
4 
1 
' 
f 
1 
t 
! 
[J 
{ 
1 
1 
, 
1 
1 


Severe: 
floods, 
wetness, 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness, 

soil blowing, 
too sandy. 


Slight. 


Slight. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Soil name and 
map symbol 


Forestburg: 
TPra: 
Forestburg part--~- 


Doger part 


lFrB: 
Forestburg part---- 


Doger part 


1Gz2B; 
Great Bend part---- 


Zell parte--------- 
Hand: 
THaa: 
Hand part---------- 
Bonilla part------- 
VHaB: 
Hand parte--------- 
Bonilla part-~----- 
lube: 
Hand part---------- 
Ethan parte-------- 
Houdek: 
HO Bao we ween ewe nese eeen 
\naB: 
Houdek part------+-- 
Dudley parte------- 
VHeB: 
Houdek part-------- 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


ste Ee a 
1 1 - 

1 1 

' ' 

1 1 

1 1 

i i) 

H 

{Moderates Moderate: 

| too sandy. too sandy. 
' 

1 

Moderate: Moderate: 


too sandy. 


Moderate: 


, 
1 
i} 
t 
' 
1 
H 
} too sandy. 
' 
1 
1 
! 
! 


Moderate: 
too sandy. 


Severe: 
floods. 


{Slight 
1 


iSevere: 


floods. 


y 
1 
1 
1 
} 
\Slight--------------- 
+ 


1 
1 


' 
{Slight 


i 


1Slight 


\Severe: 


| large stones. 
1 

{Slight 
\ 

I 
|Severe: 

percs slowly. 


{ 
WSlightesesessos. 54-8 
' 
\ 


‘ 
l 


See footnote at end of table. 


too sandy. 


derate: 
oo sandy. 


Mo 
t 


Moderate: 


° 
too sandy. 


Moderate: 
wetness. 


iSlight 


\Moderate: 
| floods. 
H 

H 
ISLight---~----------- 
t 


T 
1 
1 


iSlight 


ro 


arge stones. 


{Slight 


1 


Moderate: 
wetness, 


Playgrounds 


pennnn = 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy. 


Moderate: 
slope, 
too sandy. 


Moderate: 
wetness, 
floods. 


iModerate: 
} slope. 

j 
\Moderate: 
slope. 


\Moderate: 


} slope. 

t 

1 
}Moderate: 
1 slope. 
} 

‘ 

1 
Severe: 
| slope. 
' 

1 
\Severe: 


slope. 


1 
! 
H 
1 
1 
{Se 
1 large stones. 
| 
1 
i} 


1 
\Moderate: 
slope. 


' 
\Severe: 

| peres slowly. 
3 

1 

1 


Moderate: 


\ slope. 
1 
1 
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Paths and trails 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Slight. 


Slight. 


Slight. 


Slight. 


derate: 
etness. 


xO 
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TABLE 9.--RECREATIONAL DEVELOPMENT~-Continued 


t ! ' ' 
t r 1 ? 
Soil name and 1 Camp areas I Picnic areas { Playgrounds | Paths and trails 
map symbol H i H ' 
1 ' y t 


; ; 
H ' 
Houdek: i i i 
Ethan part--------- iSlight------------- ~-1Slight------------ ~--|Moderate: Slight. 
I ! } slope. I 
i i i | 
tHeC: ! H \ 1 
Houdek part-------- iSlight------- weeneenn- [Slight--------------- iSevere: +Slight. 
i i | Slope. I 
' ! ! i 
Ethan part--------- iSlight~-------------- [Slight--------------- }Severe: iSlight. 
| H | slope. H 
i ! i ' 
THoaA: | i | i 
Houdek part--~------ {Slight--------------- iSlight--------- werrn-{Slight---- os iSlight. 
t ' 
I 1 ' t 
Prosper part----- --|Severe: | Moderate: iSevere: iModerate: 
| floods. ' floods. ' floods. H floods. 
' 
1 1 t 1 
1HoB: H i H I 
Houdek part-----~--|Slight----- aeeennenee iSlight--------------- }Moderate: \Slight. 
I t | slope. H 
i i ! H 
Prosper part------- iSlight--------- awnwnn SLi ghtq-------- eee eee \Moderate: {Slight. 
i ' : slope, H 
H H i H 
Hoven i ' ' | 
Hv--------- ween een nee iSevere: Severe: \Severe: iSevere: 
| percs slowly, ; wetness, | peres slowly, | wetness, 
| floods, { } floods, { 
} wetness, ' } wetness. ! 
1 ’ ’ 
i i 1 1 
LaDelle: i H H I 
La---+---- ween eeneene iSevere: iModerate: iModerate: Slight. 
1 floods. } floods. } floods. 
' 1 ' ' 
1 {i 1 1 
Lame: ! i t i 
Lm- ~-+-------+---+-+---- |Severe: iModerate: \Moderate: iSlight 
| floods. } wetness, } wetness, I 
1 H } floods. i 
! ' ! : 
1 ’ t 1 
Lane: H H H ! 
LnA------~-~+-+------- iModerate: iSlight--------------- |Moderate: Slight. 
} peres slowly. H H peres slowly. H 
1 ' 
1 7 t 1 
Loup: i ' ! ' 
Lon-aann enn e eee ne---- iSevere iSevere {Severe: }Severe: 
H wetness, i wetness. H wetness. } wetness. 
bs 
1 t ! 1 
Mobridge: i { ! ' 
Mow-----= aon ee----- {Severe: \Moderate: ;Severe: i Moderate; 
H floods. i floods. H floods, i floods. 
1 t t 1 
Oko: i { ' ' 
OkB------------~------ Moderate: i Moderate: iSevere;: |Moderate: 
i too clayey, | too clayey. : slope. 1 too clayey. 
peres slowly. 1 t / 
t ! 1 1 
OkD------------------ |Severe: iSevere: iSevere: \Moderate: 
1 slope. | slope, ! slope. } slope, 
i i t | too clayey. 
H H i i 
Pits: i t f ' 
Pg. ! H H ' 
4 ’ i 1 
1 1 ' t 
Prosper: H H H | 
TPra: i ' ' { 
Prosper part------- iSevere: iModerate: tSevere: ;Moderate: 
floods. i floods. } floods. i floods. 
y 
' 1 1 


See footnote at end of table. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


! ' 4 
t (3 1 if 
Soil name and ! Camp areas ! Picnic areas | Playgrounds {| Paths and trails 
map symbol i ' i ! 
= a [eee ene eure eweenorienes Soe 
| 
i) 1 1 1 
Prosper: ' ! t i 
Davison part--+----- Moderate: Moderate: |Moderate: iSlight. 
} wetness. | wetness. ; wetness. \ 
1 4 i 
1 1 1 1 
Shue: i H { H 
Sin wn wn net n ene enee }Severe: iModerate: iModerate: iModerate: 
| floods. | too sandy, | too sandy, { wetness, 
| H wetness. | wetness. i too sandy. 
4 1 
1 1 t 1 
Spottswood: i H i ! 
p--+---------------- | Slight--------------- | SLight-----~---------- ! Slight--------------- {Slight . 
1 1 1 
! i. ! t 
Stickney: | H | H 
Ist: \ 
Stickney part------ ;Moderate: iSlight--------------- iModerate: iSlight. 
i peres slowly. 1 } peres slowly. I 
1 1 1 ! 
t 1 1 ' 
Jerauld part------- iSevere: iSevere: iSevere: :Severe: 
} peres slowly. | too clayey. i peres. slowly. ' too clayey. 
4 1 1 
1 1 } ! 
Tetonka: t H ‘ H 
Ta~--------~--------- iSevere: (Severe; ;Severe: iSevere: 
| floods, i wetness, i floods, | floods, 
| wetness. H | wetness. | wetness. 
} ! ! H 
‘te: 
Tetonka part------- } Severe: iSevere: | Severe: |Severe: 
| floods, } floods, | floods, | floods, 
| wetness, i wetness. 1 wetness, 1 wetness. 
y ) 1 
1 1 i] 1 
Hoven part--------- ; Severe: ;Severe: i Severe: 'Severe: 
| peres slowly, {| wetness. 1 peres slowly, | wetness. 
} floods, H | floods, H 
wetness, ' ! wetness, i 
! ‘ 
t i} 1 1 
Zell: i ! i i 
LOC wane nnn enn nee | Slight--------------- {Slight------+-------+-- iSevere: iSlight. 
' | slope. ' 
et eee a 


This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary, See 
text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not 


rated] 


if 1 ! 1 aad | 
L t 1 ! t 
Soil name and } Shallow t Dwellings | Dwellings i Small H Local roads 
map symbol excavations ' without ' with H commercial and streets 
Sa oe a basements. - | basements oe i a= 
aa - 
! H ! ' I 
Beadle: } ! ' i I 
BaA, BaB, BaC-~--~jSevere: {Severe: iSevere: 1Severe: iSevere: 
| too clayey. | shrink-swell, } shrink-swell, i shrink-swell, } shrink-swell, 
! low strength, H low strength, H low strength. ! low strength, 
! 1 1 ! t 
IBda: ' ' H | } 
Beadle part-~--jSevere: iSevere: iSevere: |Severe: +Severe: 
| too clayey. | shrink-swell, | shrink-swell, { shrink-swell, | shrink-swell, 
: low strength. | low strength. | low strength. | low strength. 
as 4 ; i] 
_ 1 1 1 ! i) 
Dudley part----] Moderate: iSevere: |Severe: iSevere: iSevere: 
+ too clayey. } shrink~swell. } shrink-swell. | shrink-swell. | low strength, 
' ' ' ' shrink-swell. 
1 t t 1 if 
Betts: H i H H ! 
BeD-~------ wee enee |Severe: iSevere: {Severe: iSevere: 1Severe: 
| slope, | slope, | slope, } slope, 1 slope, 
{| large stones. large stones. : large stones. H large stones. H low strength. 
4 1 
1 i ! 1 T 
\BeD: H } ' i ' 
Betts part----- iSevere: \Severe: iSevere: iSevere iSevere: 
1 slope. | slope, | slope. { slope. | low strength, 
{ i i ' | slope. 
! H I H I 
Ethan part----- | Severe: iSevere: iSevere: {Severe |Severe: 
1 slope. i slope. } slope, | slope. | low strength, 
' i i ' 1 slope. 
i { H H i 
Blendon: i H i ' ' 
BnA-------------- 1Severe: iSlight-~-------- iSlight~--------- {Slight-----~~---- iModerate: 
i cutbanks cave. | i i | low strength, 
H i H H | frost action. 
H : H I i 
Bon: i i i { i 
Bo, Bx----------- iSevere: iSevere: |Severe: iSevere: iSevere: 
| floods, : floods. | floods. | floods, | floods. 
i cutbanks cave. ! ! } : 
t 
' t t 4 ! 
Carthage: } H H H ' 
Caw nnna-na------ |Moderate: iModerate: iSevere: iModerate: iModerate: 
i too clayey, | low strength, | wetness. | low strength, | frost action, 
{| wetness. ; shrink-swell. H H shrink-swell. ' low strength. 
! 
i) f ' 1 ! 
CaB, CaC--------- iModerate: iModerate: iModerate: Moderate: iModerate: 
} too clayey, | low strength, | shrink-swell, i low strength, 1 frost action, 
| wetness, | shrink-swell. | low strength. | shrink-swell, } low strength. 
' t H | slope. ! 
i H H H H 
ICbA: H 1 } ! } 
Carthage part--}Moderate: iModerate: iSevere: iModerate: Moderate: 
|} too clayey, | low strength, | wetness, | low strength, | frost action, 
} wetness. H shrink-swell. ' ! shrink-swell. H low strength. 
1 
1 1 ' ! i) 
Blendon part---}Severe: iSlight----- wecee-{Slight---------- iSlight---------- iModerate: 
i cutbanks cave. } ! | | low strength, 
{ i H | | frost action. 
t i H i ! 
1ebB: ' i H } ! 
Carthage part--}Moderate: | Moderate: | Moderate: {Moderate: iModerate: 
| too clayey, | low strength, | shrink-swell, | low strength, | frost action, 
| wetness, | shrink-swell. } low strength. | shrink-swell, } low strength. 
' H H | slope. H 
H ! } ! I 


See footnote at 


end of table. 
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aaa aac cas Pa Se ot Sets ee 
1 t 1 1 5 
Soil name and ; Shallow ! Dwellings ! Dwellings ' Small H Local roads 
map symbol H excavations ' without i with ! commercial H and streets 
i H basements | basements H buildings H 
1 4 i 5 1 
| | | | | 
Carthage: i t i } H 
Blendon part---jSevere: iSlight----~------- iSlight----------- iModerate: iModerate: 
cutbanks cave. | | | slope. i low strength, 
| i ' } frost action. 
1 ' , 4 
1 1 1 1 
Davis: 1 | i t 
DaB-----~~-~+------- Slight----------- t{Moderate: {Moderate: }Moderate: |Moderate: 
shrink-swell,. } shrink-swell. : slope, | Low strength, 
i i shrink-swell, | frost action, 
} } } shrink-swell, 
5 i) 1 
1 t 1 
Delmont i i | 
DeA--~---------- --|Severe: Slight------ aecn- |Slight----------- {\Slight------------ iSlight. 
cutbanks cave, } H 1 
small stones. f | ! 
i} ! ! 
i 1 t 
IpfB: } H H 
Delmont part-~--jSevere: Slight----------- {Slight----------- tModerate: {Slight. 
cutbanks cave, : + Slope. ' 
small stones. H H H 
! ! 
i) ! 1 
Talmo part----- Severe: Slight----------- }Slight----------- \Moderate: Slight. 
small stones, ! } slope. H 
cutbanks cave. i H i 
L ! . 
1 ' t 
Doger ! ! ! 
Dg---------- eene- | Severe: Slight----------- iSlight----------- iSlight------------ Slight. 
cutbanks cave, ' 
Dudley: 
TpkA: 
Dudley part----|Moderate: Severe: Severe: Severe: Severe: 


e 
too clayey. shrink-swell. shrink-swell. shrink-swell. low strength, 
8 


hrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
too clayey. 


Jerauld part--- 


IDsA: 
Dudley part---- Severe: 
low strength, 


shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
too clayey. 


Stickney part--}Moderate: Severe: evere: 
too clayey. shrink-swell, shrink-swell. shrink-swell. shrink~swell, 
low strength. 
1Dta: 
Dudley part----jSevere: Severe: Severe: Severe: Severe: 
floods. floods, floods, floods, floods, 
shrink-swell. shrink-swell. shrink-swell. low strength, 
shrink-swell. 
Tetonka part--~-;Severe: Severe: Severe: Severe: Severe 
wetness, floods, floods, floods, frost action, 
floods. shrink-swell. shrink-swell. shrink-swell, low strength, 
shrink-swell. 
Durrstein: 

Dunnnen nnn nnn ene Severe: Severe: Severe: Severe: Severe: 
floods, floods, floods, floods, floods, 
wetness, shrink-swell. shrink-swell, shrink-swell, shrink-swell, 
too clayey. wetness. wetness. low strength. 


' 

1 1 
! ' 
t 1 
1 1 
! t 
' 1 
1 ! 
' ' 
! t 
! 1 
i ' 
4 5 
! 1 
i) 1 
1 1 
1 4 
1 1 
i 1 
' t 
' ' 
1 1 
, i] 
i) t 
L ' 
H H 
! 1 
! 1 
t I 
7 i] 
\ , 
, ' 
H | 

Severe: \Severe: is 

1 1 
’ t 
1 i) 
hy 1 
1 ' 
t ! 
1 1 
1 , 
' 5 
, 1 
1 1 
1 t 
4 ' 
1 1 
t 1 
t t 
! , 
F , 
i 1 
i] t 
i) I 
1 li 
1 1 
1 ‘i 
1 ! 
z i 
1 1 
1 1 
1 t 
1 ! 
1 1 
1 1 
4 1 
1 1 
1 1 
1 i 
! 4 
1 1 
1 1 
’ 1 


See footnote at end of table. 
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low strength, 


aa 1 i t i iz H 
Soil name and } Shallow H Dwellings i Dwellings H Small | Local roads 
map symbol 1 excavations ' without H with H commercial i and streets 
basements basements buildings H 
i) t 1 1 ’ 
H H I ! H 
Egas i I I } H 
Egeon----- 2-222 Severe: iSevere: }Severe: iSevere: tSevere: 
| floods, \ floods, 1 floods, | floods, | frost action, 
| too clayey, | shrink-swell, | shrink-swell, | shrink-swell, | low strength, 
; wetness. ' wetness. ! wetness. wetness, ' wetness. 
, 
1 1 1 1 1 
Elsmere: I ! H ' H 
Em--~-----+--+----- iSevere: iModerate: iSevere: Moderate: Severe: 
| cutbanks cave, | wetness. } wetness. + wetness. 1 frost action, 
wetness. ' 1 } H wetness, 
t 1 i) 1 ' 
Enet: ' i ! H i 
Enhewnn--eeeesen- ~|Severe: iSlight---+--- oon-- | Slight----------- iSlight------------ iModerate: 
} cutbanks cave. H H } low strength. 
i 1 , 
1 ' ' 1 I 
EnB~~---~~------- Severe: tSlight--~-~--------+ iSlight----------- iModerate: iModerate: 
| cutbanks cave. } } } slope. | low strength. 
1 1 1 ! ' 
i ' y I ’ 
Forestburg: ! i ! i 1 
FoA-------------- iModerate: Moderate: iSevere: \Moderate: \Moderate: 
| wetness, } wetness, )} wetness. | low strength, | frost action, 
| cutbanks cave. } low strength, ' i shrink-~swell, | low strength. 
' shrink-swell, 1 | wetness. \ 7 
' 1 1, 1 , 
FoBe------------- ;Moderate: tModerate: |Moderate: i Moderate: |Moderate: 
; cutbanks cave. | low strength, | shrink-swell, } low strength, i frost action, 
! | shrink-swell. } low strength. } slope, 1 low strength. 
I H i | shrink~swell. i 
i i ! } : 
IFra: ' H H ! H 
Porestburg part} Moderate: |\Moderate: |Severe: iModerate: Moderate: 
| wetness, } wetness, } wetness. } low strength, | frost action, 
} cutbanks cave. | low strength, ! | shrink-swell, ; low strength. 
! } shrink=swell, | } wetness, i 
I 4 4 ry 1 
t 1 1 e) 1 
Doger part-----jSevere: }Slight----------- 1Slight----------- iSlight------------ tSlight. 
| cutbanks cave. | } } i 
H ! ! ' H 
TFrB: i ! } ' | 
Forestburg part;Moderate: Moderate: Moderate: iModerate: iModerate: 
| cutbanks cave. | low strength, } shrink-swell, | low strength, | frost action, 
i } shrink-swell. 1 low strength. | slope, } low strength, 
1 1 1 shrink-swell. ' 
1 ! 1 ' 1 
Doger part----- }Severe: |}Slight----------- iSlight----------- tModerate: !Slight. 
H cutbanks cave. ! H i slope. H 
t 1 1 1 1 
Grat: ! ! i ! ! 
Ga-------------+-- 1 Severe: | Severe: iSevere: {Severe: iSevere: 
} wetness, } wetness, } wetness, | wetness, } shrink-swell, 
| floods, } floods, ; floods, i floods, | floods, 
! cutbanks cave. ! shrink-swell, H shrink-swell, | shrink-swell. H low strength. 
1 i) ! Li 13 
Great Bend: i } } ' i 
GbA------------ -- |Slight----------- {Moderate: ;}Moderate: |Moderate: iSevere: 
H } shrink-swell, } shrink-swell, i shrink-swell, | frost action, 
' } low strength. low strength. 1 low strength. ! low strength. 
, 
1 ! i) 1 t 
\ozB: ! { i ! I 
Great Bend part|Slight----------- \Moderate: |Moderate: iModerate: iSevere: 
i | shrink-swell, | shrink-swell, { shrink-swell, } frost action, 
| } low strength. | low strength. 1 Slope, | low strength. 
! ' i | low strength. 
if i 1 1 1 
t t t 1 ' 
Zell part------ iSlight----------- {Moderate: |Moderate: |Moderate: }Severe: 
i low strength. ! low strength. H slope, ! frost action. 


1 
1 t 
1 1 
‘ t 
i i 
' ' 


See footnote at end of table. 


Dudley parte--- 


VHeB: 
Houdek part---- 


Ethan part----- 


VHec: 


Houdek part---- 


Ethan part----- 
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Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


low strength. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell, 
low strength, 


Moderate: 
shrink-swell. 


low strength, 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength, 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell. 


1 
5 


ow strength, 
lope. 


Severe: 


8 


hrink-swell. 


Moderate: 


s 
A 
s 


hrink-swell, 
ow strength, 
lope. 


Moderate: 


8 
fe} 


lope, 
hrink-swell. 


Moderate: 


M 


8 
i 
s 


ca) 
8 
Ss 


hrink-swell, 
ow strength, 
lope. 


lope, 
hrink-swell. 


ro ro ae) nea 


wo 


vere: 
ow strength, 
hrink-swell. 


vere: 
ow strength. 


vere: 
ow strength. 


vere: 
ow strength. 


vere: 
ow strength. 
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i) t I = 1 1 
Soil name and } Shallow 1 Dwellings ' Dwellings ! Small H Local roads 
map symbol | excavations { without i with ; commercial ! and streets 
H H basements H basements i buildings H 
1 iy 
1 1 
Hand: H } 
laa: | \ 
Hand part------ Slight-~--------- \Moderate: Moderate: Moderate: Moderate: 
| shrink-swell. shrink-swell, shrink-swell, | shrink-swell, 
H | low strength. 
' i 
1 { 
Bonilla part---|Severe: Severe: Severe: Severe: ;Severe: 
floods. } floods. floods. floods. | floods, 
' } low strength. 
' ! 
? 1 
lHaB: \ } 
Hand part------ Slight----------- {Moderate: Moderate: Moderate: iModerate: 
: shrink-swell. shrink-swell. slope, } shrink-swell, 
H shrink-swell. ' low strength. 
£ 
i] t 
Bonilla part---}Moderate: \Moderate: Moderate: Moderate: iSevere: 
wetness. | shrink-swell, shrink-swell, slope, | low strength. 
| low strength. wetness, shrink-swell, H 
1 low strength. low strength. i 
5 i 
1 ' 
THbC: ' i 
Hand part------ Slight-----------~- }Moderate: Moderate: Moderate: iModerate;: 
shrink-swell. shrink-swell. slope, { shrink-swell, 
shrink-swell. | low strength. 
, 
1 
Ethan part----- Moderate: Moderate: Moderate: Moderate: Severe: 
too clayey. shrink-swell. shrink-swell. slope, } low strength. 
shrink-swell. ! 
1 
i 
Houdek: H 
HoBe------------- Severe: Severe: Severe: Severe: Severe: 
large stones. large stones. large stones. large stones. } large stones, 
} low strength. 
1 
1 
lHaB: H 
Houdek part----|Moderate; Moderate: Moderate: Moderate: iSevere: 
too clayey. shrink-swell, shrink-swell, shrink-swell, ' low strength. 
J 
t 
t 
+ 
1 
' 
H 
\) 
t 
! 
1 
1 
' 
i 
bs 
2 
' 
i 
1 
1 
' 
' 
1 
' 
? 
1 
! 
' 
, 
1 
4 
1 
t 
1 
' 
i 
, 
H 
i) 


See footnote at 


end of table. 


1 
! 
1 
! 
i 
i 
y 
1 
' 
i} 
' 
1 
4 
i 
1 
1 
4 
1 
! 
t 
t 
t 
4 
t 
t 
i 
1 
1 
i 
| 
i 
1 
5 
1 
f 
1 
' 
1 
} 
} 
5 
1 
5 
1 
' 
: 
! 
t 
} 
1 
t 
t 
! 
1 
1 
i 
1 
‘ 
1 
i] 
i 
‘ 
i 
4 
1 
i 
i 
4 
1 
' 
1 
I 
! 
t 
1 
1 
4 
1 
1 
1 
1 
1 


q 
s 
y 
1 
! 
4 
y 
1 
! 
? 
' 
t 
1 
1 
' 
' 
5 
? 
1 
I 
4 
1 
' 
1 
+ 
1 
! 
2 
' 
1 
1 
a 
! 
' 
1 
1 
, 
1 
' 
) 
i 
i) 
! 
1 
1 
1 
4 
1 
) 
i] 
) 
1 
4 
if 
$ 
? 
1 
, 
1 
1 
! 
1 
! 
1 
4 
1 
! 
1 
i) 
1 
f 
t 
H 
1 
1 
1 
' 
i) 
, 
1 
, 
' 
4 
1 
1 
! 
t 
1 
i 
' 
4 
1 
n 
! 
' 
1 
i 
i 
1 
1 
5 
1 
! 
i 
1 
1 
i) 
1 
' 
1 
' 
1 
} 
! 
i 
bs 
1 
) 
' 
1 
1 
1 
t 
1 
if 
4 
1 
‘ 
f 
n 
1 
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Dwellings 


without 


' 
Shallow H 
excavations H 

1 


1 
' 
] 
Houdek: i 
THOA: H 
Houdek part----| Moderate: Moderate: 
i too clayey. shrink-swell, 
' low strength. 
1 
Prosper part---{Severe: Severe: 
floods. floods. 
1HoB: 
Houdek part---- |Moderate: Moderate: 
too clayey. shrink-swell, 


low strength. 


' 
1 
t 
1 
t 
1 
t 
1 
1 
4 
1 
! 
' 
1 
} 
1 1 
1 t 
1 ' 
' 1 
5 5 
1 1 
t i 
1 ' 
i) ' 
' 4 
1 1 
4 5 
1 1 
' ‘ 
' ' 
Prosper parte--}j Moderate: i Moderate: 
' too clayey. } shrink-swell, 
} { low strength. 
1 1 
' ' 
1 1 
Hoven: I i 
Pycceweawseda mewn! \Severe {Severe: 
| too clayey, | shrink-swell, 
1 floods, 1 floods, 
| wetness. i wetness. 
4 
1 1 
LaDelle: ' ! 
La----- fame n |Severe: iSevere 
{ floods. | floods. 
1 1 
' H 
' 1 
* 1 
1 1 
Lamo: i t 
Limeeenwn- nee nee {Severe: iSevere: 
i wetness, | wetness, 
i floods. | floods, 
H | shrink-swell. 
1 1 
! ’ 
Lane: i : 
Likwecoeseececses 'Severe: iSevere: 
{| too clayey. | shrink-swell, 
H } low strength. 
5 $ 
1 1 
Loup: H H 
Re es Severe: Severe: 
| wetness, | wetness, 
{ cutbanks cave. } floods. 
5 1 
1 1 
Mobridge: H | 
Mo-~-------------+ iSevere: Severe 
t floods. } floods. 
| | 
' 1 
Oko: i i 
Okteccnessceccus ~|Severe: {Severe: 
| too clayey. | shrink-swell, 
' | low strength. 
4 1 
1 1 
OkDenwennnnnne «--|Severe: {Severe: 
} slope, + shrink-swell, 
{| too clayey. | low strength, 
H | slope. 
4 1 
1 I 
Pits: I t 
Pg. | { 
' ' 
1 tT 


See footnote at end of table. 


' Dwellings 
H with 
' 


Moderate: 
shrink-swell, 
low strength. 

Severe: 
floods. 


Moderate: 
shrink-swell, 
low strength. 


derate: 
hrink-swell, 
ow strength. 


“oo 


e : 
shrink-swell, 
floods, 
wetness. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
floods. 


Severe: 

shrink-swell, 
low strength. 
Severe: 
slope, 

shrink-swell, 
low strength. 


Small 
commercial 


Moderate: 


s 
di 


hrink-swell, 
ow strength. 


Severe: 


e 
f 


loods. 


Moderate: 


s 
a 
8 


hrink-swell, 
ow strength, 
lope. 


Moderate: 


s 


s 
8 
L 


e 
8 
f 


Ww 


lope, 
hrink-swell, 
ow strength. 


vere: 
hrink-swell, 
loods, 
etness. 


Severe: 


8 


S 


s 
1 


m=O 


@ 
s 
i 


e 
s 
s 
1 


hrink-swell, 
ow strength. 


vere: 
etness, 
loods. 


vere: 
hrink-swell, 
ow strength. 


vere: 
lope, 
hrink-swell, 
ow strength. 


Local roads 
and streets 


Severe: 
low strength. 


vere: 
ow strength, 
Loods. 


ro 


vere; 
ow strength. 


ro 


vere; 
ow strength. 


HO 


Severe: 
shrink-swell, 
low strength, 
floods, 


e 
floods, 

frost action, 
low strength. 


vere: 
loods, 

hrink-swell, 
rost action. 


mh yO 


Severe: 
shrink-swell, 
low strength. 


vere: 
etness. 


un 
zo 


vere: 
loods, 
ow strength. 


Hye 


Severe: 
low strength, 
8 


hrink-swell. 


Severe: 

slope, 

low strength, 
shrink-swell. 
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| 


Soil name and Shallow Dwellings Dwellings Small Local roads 


t 1 1 1 
1 i ' if 
f t ! 1 
map symbol \ excavations H without i with { commercial and streets 
pe ements basemenba a | budding 
1 
Prosper: H | H t Ht 
Ipra: i i ! } ' 
Prosper part---}Severe: |Severe: iSevere: ;Severe: tSevere; 
| floods. | floods. | floods. | floods. | low strength, 
| ' | i | floods. 
' H i ! H 
Davison part---{Severe: Moderate: Severe: }Moderate: Severe: 
} wetness, } wetness, ) wetness. } wetness, | frost action. 
' shrink-swell. 1 i shrink-swell. } 
i} i ! t t 
Shue: I } ' ' t 
She enn nnnne nee ne iSevere: iSevere: ;Severe: iSevere: tModerate: 
i cutbanks cave, | wetness, i wetness, i wetness, ! wetness, 
wetness. } floods. H floods. ' floods, ' frost action. 
t 
t 1 1 1 1 
Spottswood: | i } \ 1 
Sp--------------- ;Severe: }Slight-----.---.- iModerate: }Slight-----~--+--~| Moderate: 
| cutbanks cave. } | wetness, i | frost action, 
! i ! H | low strength, 
i 7 1 1 5 
1 1 1 1 1 
Stickney: ! | i | H 
Ist: | i ! ' t 
Stickney part--|Moderate: iSevere: |Severe: ;Severe: iSevere: 
; too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, 
I H H H low strength. 
1 ! 1 1 
ft i t 1 1 
Jerauld part---j|Severe: iSevere: iSevere;: iSevere: Severe: 
| too clayey. | shrink-swell, 1 shrink-swell, : shrink-swell, | shrink-swell, 
{ low strength. { low strength. | low strength. } low strength. 
5 ' ! ! 
1 a ! I 1 
Tetonka: H | H H | 
Ta--~------------ iSevere: iSevere iSevere: Severe: iSevere: 
i wetness, | floods, | floods, | floods, | floods, 
| floods. } shrink-swell, | wetness, | shrink-swell, | Shrink-swell, 
i i wetness. i shrink-swell. 1 wetness. 1 low strength. 
, 
1 t ! I 1 
Ite: H ' 
Tetonka part---{Severe: iSevere iSevere: iSevere: tSevere: 
| wetness, t floods, i floods, } floods, | frost action, 
| floods. | shrink-swell. i shrink-swell. } shrink-swell. } low strength, 
i ' i I | shrink-swell. 
' ’ ! 1 
1 1 1 ! . 
Hoven part----- :Severe: iSevere: iSevere: iSevere: 1Severe: 
i too clayey, | shrink-swell, | shrink-swell, | shrink~swell, | shrink~-swell, 
| floods, | floods, | floods, | floods, | low strength, 
! wetness. H wetness. i wetness, H wetness. H floods. 
1 1 1 t t 
Zell: I ‘ \ ' } 
ZOC-------------- Slight---------..- }Moderate: iModerate: iModerate: {Severe; 
' | low strength. | low strength. | slope, | frost action, 
H 1 1 ; ' low strength. 4 


\This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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(Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 


SOIL SURVEY 


TABLE 11.+-SANITARY FACILITIES 


text for definitions of "slight," "moderate," "goad," "fair," and other terms used to rate soils. 
Absence of an entry means soil was not rated] 


’ 1 1 1 ! 
1 1 ' t 1 
Soil name and H Septic tank {| Sewage lagoon } Trench t Area { Daily cover 
map symbol H absorption ! areas H sanitary H sanitary 1 for landfill 
H fields H H landfill | landfill H 
' H f 1 i 
i i ' i i 
Bah------+~--------- | Severe: iSlight----------- iSevere: [Slight----ss-----} Poor: 
Beadle H peres slowly. H i too clayey. i {| too clayey. 
' 
1 1 t 4 1 
BaB-==s<--++ weeceacs ‘Severe: \Moderate: }Severe: iSlight-~--------- {Poor: 
Beadle ! peres slowly. t slope. 1 too clayey. i } too clayey. 
1 1 5 ' 1 
1 t 1 1 i] 
PaCessceoseccece ----}Severe: {Severe: {Severe: \Slight----------- {Poor: 
Beadle H peres slowly. : slope. | too clayey. ! 1 too clayey. 
' 1 1 1 
t 1 ) 1 ' 
BdA*: i I { t H 
Beadlew~------e---- | Severe: {Slight--------- ~-{}Severe: {Slight----------- {Poor: 
| peres slowly. H | too clayey. i | too clayey. 
' 1 ! ! ' 
t 1 ' Ls 1 
Dudley----+----- o----|Severe: iSlight----------- iMederate: \Slight----------- (Fair: 
| peres slowly. I 1 too clayey. } { too clayey, 
t i i i | hard to pack. 
H ! H ! I 
BeDa~--------- een | Severe: iSevere: (Moderate: iSevere: :Poor: 
Betts | peres slowly, | slope. | large stones, 1 slope. | slope. 
{ slope. H | slope. I i 
i i { i I 
BED*; ! | ' | | 
Bett s-=------------ {Severe: iSevere: iModerate: ;Severe iPoor: 
| peres slowly, { slope. { too clayey, | slope. 1 slope. 
1 slope. | 1 slope. ' H 
1 1 t 1 
t ! 1 ] 1 
Ethan----~---------- {Severe: }Severe: iModerate: {Severe: |Poor: 
+ slope, ; slope. | too clayey, | slope. | slope. 
{ peres slowly. ! | slope. I I 
i 1 | 1 t 
1 1 ' 1 i) 
BnA----------------- }Slight----------- |Severe: ;Severe {Severe: iFair: 
Blendon ! | seepage, H seepage, | seepage. } thin layer. 
1 1 t } 
1 t 1 t 1 
Bo, Bxeae-n--------- ;Severe: \Severe: iSevere: jSevere: tGood, 
Bon } floods. | Floods. | floods, | floods. \ 
1 £ iy 1 ' 
1 1 1 i J 
CaA, CaBe----------- | Severé: iSevere: iModerate: | Severe: ;Good. 
Carthage ; peres slowly. | seepage. i too clayey. | seepage. j 
1 , i} 1 ' 
! 1 t 1 1 
CaGsecedctcuce wne---/Severe: \Severe: )Moderate: iSevere: iGood, 
Carthage | peres slowly. } Seepage, : too clayey. | seepage. | 
t i} al 1 i 1 
1 t Siope. i ! ' 
4 ip t { i) 
1 ' 1 1 1 
CbA#®, CbB#; H ' } ! t 
Carthage----------- Severe: iSevere: iModerate: iSevere: {Good. 
| percs slowly. i seepage. |} too clayey. } seepage. ' 
rf ! 1 ' ' 
1 1 a) 1 1 
Blendon---<-------- \Slight----------- iSevere: Severe: iSevere: {Pair: 
i ' seepage. seepage. | seepage. | thin layer. 
t I t ! i 
DaB------+----+----- | Moderate: iModerate: iSlight----------- Slight--------- -+}Good, 
Davis | peres slowly. ! slope, H H i 
| ! seepage, ! ' ' 
, 
1 1 1 1 
DeAs---------------- | Slignt----------- iSevere: iSevere: iSevere: tPoor: 
Delmont ' 1 seepage. | seepage, | seepage. ; thin layer. 
' 1 ! t 1 
1 1 Lg 1 t 
DFB*: H ! t I. ! 
Delmont-----~-+----- | Slight----------- 1Severe: iSevere: {Severe: {Poor: 
\ } seepage. } seepage. H seepage. { thin layer. 
1 ! J 
1 , ' 1 


See footnote at 


end of table. 


See 


BEADLE COUNTY, SOUTH DAKOTA 135 


TABLE 11.--SANITARY FACILITIES--Continued 


Area 
sanitary 


Daily cover 
for landfill 


Trench 
sanitary 


Sewage lagoon 


! 
i 

Soil name and I Septic tank 
! areas 


map symbol absorption 


T 
i) 
‘ 
i 
' 
, 
1 
! 
Talmo---------....- Slight Cateeoowete iSevere: 1s 
5 
1 
4 
1 
\ 
1 
H 
1 
! 
t 
! 
i 
i 


4 
1 
1 
: 
| 
H 
DFB*: i 
evere: 1 oor: 
H } seepage. seepage, | seepage. thin layer. 
i ! small stones. H 
! 1 , 
t 1 1 
Dg------------------ iSlight----------- iSevere: Severe: iSevere: Pair: 
Doger I i seepage. seepage. } seepage. too sandy. 
! 4 ! 
if ‘3 ' 
DkA*: { Hl 1 i 4 
Dudley--~+---------- iSevere: iSlight----------- |\Moderate: iSlight----- weenee iFair: 
{ peres slowly. i 1 too clayey. ' | too clayey, 
! ! ' ' + hard to pack. 
' ! i) 1 , 
1 t ! t 1 
Jerauld--------~--- iSevere: }Slight---~----- --}Severe: {Slight----------- }Poor: 
i peres slowly. | i too clayey. | | too clayey. 
i { I ' H 
DsA*: t } i ! t 
Dudley---------~---- iSevere: iSlight--------+--- iModerate: [Slight-----------+ iPair: 
{ peres slowly. : 1 too clayey. i | too clayey, 
; ! ! i } hard to pack. 
' t 1 iy , 
1 ' i) ! 1 
Stickney~---------- iSevere: iSlight-----+------ iModerate: }Slight----------- tFair: 
} percs slowly. H } too clayey. I | too clayey. 
y 4 y 1 1 
1 1 1 i 1 
DtA*: H i ' H H 
Dudley-------~-~---- iSevere: {Slight~---------- iSevere: iSevere: iFair: 
t peres slowly, t | floods. 1 floods. } too clayey, 
t floods. t H ! | hard to pack. 
' ' < .) 4 
1 ! 1 t 1 
Tetonka--~~-------- iSevere: ;Slight----------- iSevere: |\Severe |Poor: 
| floods, H | floods, | floods, } wetness. 
} peres slowly, H } wetness, | wetness. i 
} wetness. ' t i | 
t ' t I H 
Du-~-~~---------+--- iSevere: |Severe: 1Severe iSevere: }Poor: 
Durrstein } floods, | floods, | floods, | floods, } too clayey, 
{ peres slowly. | wetness. | wetness. | wetness. ! wetness, 
§ 4 5 ! 
1 1 ! 1 1 
Eg--------+~+-------- tSevere: }Severe: }Severe iSevere }Poor: 
Egas | floods, | floods. | floods, | floods, } too clayey, 
{ peres slowly, t | too clayey, } wetness. | wetness, 
| wetness. { i wetness. t ! 
1 i) ' 1 1 
! 1 1 I ! 
Em--+-+---------+----- iSevere: |Severe: iSevere: {Severe: |Poor: 
Elsmere | wetness, | wetness, } seepage. } seepage. | too sandy. 
H H seepage. H i H 
1 r 1 t 1 
EnA, EnB--~---------- tSlight-~---------- {Severe: Severe: Severe: {Poor: 
Enet ! | seepage. | seepage. | seepage. } thin layer, 
! H H H | area reclaim. 
1 , 1 4 y 
i] 1 ! 1 1 
FoA---------+------- iSevere: iSevere: iModerate: Severe iFair: 
Forestburg t wetness, | seepage. } wetness, | seepage. | too sandy. 
| peres slowly. | H H i 
. 1 , 1 5 
, 1 1 1 1 
FoBe----- ween neee --|Severe: iSevere: iModerate: iSevere: tFair: 
Forestburg ! peres slowly. | seepage. {| too clayey, {| seepage, } too sandy. 
i ' } wetness, ! 1 
i ' I i H 
Fra®: i i } 
Forestburg----~-+~-+-+- iSevere: |Severe: iModerate: Severe: }Fair: 
| wetness, } seepage. ; wetness. } seepage. | too sandy. 
| peres slowly. ' | | : 
i t i! ’ ' 
! ? iT f 1 
Doger---~---------~~- iSlight~---------- ;Severe: |Severe: iSevere: iFair: 
H seepage. | seepage. } seepage. ' too sandy. 
I { 
1 , 1 


See footnote at end of table. 
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Soil name and 
map symbol 


fields landfill landfill - 


FrB*: 
Forest burg-~------- 


GbAencenwnensnonenns 


Great Bend 


GzB*: 
Great Bend----+----- 


Bonilla----------.- 


HbC#; 
Hand~e------------- 


Ethanaq-ewenene conn 


HeB-----+--------- a wias 
Houdek 

HdB*: 
Houdeke----------- iss 
Dudley------------- 


HeB*: 
Houdek--+----------- 


See footnote at 
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TABLE 11.--SANITARY FACILITIES-~-Continued 


1 

! Septic tank 
i absorption 
1 


iSevere: 


\ peres slowly. 

t 
ISlight----------- 
1 

! 

i) 

1 

' 


severe: 
wetness, 
floods, 
peres slowly. 


' 

1 

1 

t 

i 

t 

| 
{Moderate: 
t+ peres slowly. 
1 

! 


percs slowly. 


iModerate: 
percs slowly. 


Moderate: 
peres slowly. 


iSevere: 

| floods, 

| peres slowly. 
' 

1 


| Moderate: 
percs slowly. 


Severe: 


H 
H 
} 
{Se 
| percs slowly. 
1 
| 
5 


iModerate: 
percs slowly. 
Severe: 

percs slowly. 


Severe: 
large 
percs 


stones, 
slowly. 


Severe: 
peres slowly. 


{Severe: 
} peres slowly. 
1 

t 

{Severe: 
1 peres slowly. 
4 
1 


end of table. 


Sewage lagoon 
areas 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
wetness, 
seepage, 


Moderate: 
seepage. 


Moderate: 
seepage, 
slope. 


Moderate; 
slope, 
seepage. 


Moderate: 
seepage. 


Moderate: 
seepage. 


Moderate: 
slope, 
seepage, 


Moderate: 
slope, 
seepage. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
large stones, 
slope. 


Moderate: 
slope, 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


| 

} Trench 
i sanitary 
1 


Moderate: 
too clayey, 
wetness. 


Severe: 
seepage, 

Severe: 
wetness, 
floods, 
seepage, 


Slight----------- 
Slight--~-------- 


Slight-------- aT 


Slight~--~----- oe 


Severe: 
floods. 


Slight----------- 


Slight----------- 


Slight------ ami 
Moderate: 
too clayey. 


Severe: 
large stones. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Daily cover 


for landfill 


I 7 
: 1 
H Area 
| sanitary : 
! \ 


if 
' 
it 
H | 
iSevere: iFair: 
' seepage. | too sandy. 
! | 
Severe: iFair: 
| seepage. | too sandy, 
ri i 
1 1 
iSevere: |Poor: 
1 wetness, | too clayey. 
1 floods. | 
! t 
1 ! 
iSlight-----------/Good. 
i 
H H 
t t 
I i 
iSlight- wee eeene =-|Good. 
1 
' H 
if 1 
' i 
{Slight---------- -|Good. 
if 1 
' H 
1 1 
! t 
i i 
iSlight----------- |Good. 
! t 
Severe: \Fairs 
| floods. 1 too clayey. 
t 1 
' ' 
i) ' 
| i 
Slight ee 1Good. 
H } 
1 1 
! i 
iSlight-----+--- o--) Fair 
H } too clayey. 
' i 
i) 1 
1 1 
t { 
{Slight«--------- =|Good. 
i ! 
1Slight----+e<----) Fair: 
' } too clayey. 
! 1 
t 1 
iSlight----------- {Poor: 
' ' large stones. 
' 
, t 
i i 
|Slight----------- iFair: 
1 | too clayey, 
. 1 
1 1 
iSlight--~----- wee} Fair: 
H | too clayey, 
i + hard to pack. 
iy 1 
{Slight---~--------j} Fair: 
H | too clayey. 
1 
i) | 
iSlight---~-------|Fair: 
t } too clayey. 
y 1 
1 ' 
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' I J J ! 
1 ! 1 1 1 
Soil name and H Septic tank } Sewage lagoon | Trench } Area } Daily cover 
map symbol ' absorption i areas i sanitary ' sanitary i for landfill 
i fields H H landfill i landfill I 
| } ! ! i 
1 ' i} 4 1 
t l! i) 1 1 
HeC#: i | : \ ! 
Houdek----—-------- |Severe: iSevere: iModerate: {Slight----------- \Fair: 
| peres slowly. } slope. } too clayey. } | too clayey. 
y | 4 4 ! 
1 t 1 , 1 
Et han-w------------ | Severe: ; Severe: 1Moderate: iSlight-------~--- Fair: 
i peres slowly. | slope. ; too clayey. ' ; too clayey. 
i] i 1 1 ' 
1 i t t l} 
HoA*; ! : ! ' 
Houdek-------- mwooe- | Severe: (Slight------- {Moderate: )Slight----------- | Fair 
| percs slowly. i | too clayey. | | too clayey. 
Li 1 1 1 £ 
1 1 1 1 1 
Prosper-+---------- iSevere: |Slight------- ;Severe: 1Severe: tFair: 
| floods, H | floods. 1 floods. | too clayey. 
| peres slowly. ' i H H 
y ' xf 1 
é 1 a 1 1 1 
HoB*: ! } } ' 
Houdek--~----~------ iSevere: {Moderate: iModerate: iSlight----------- }Fairs 
|} peres slowly. ! slope. } too clayey. } | too clayey. 
1 ' 1 1 1 
t ! 1 1 t 
Pros per----+-------- iSevere: iModerate: iModerate: iSlight----------- iFair: 
{ peres slowly. i slope. { too clayey, ! } too clayey. 
! I } wetness. \ t 
1 ! I i } 
Hv------------- w----|Severe iSlight---+-.----- ;Severe: )Severe: tPoor: 
Hoven | peres slowly, H | too clayey, | floods, } too clayey, 
| floods, ! | floods, | wetness. | wetness, 
| ! | wetness, / } hard to pack. 
1 i . i ! 
1 ! 1 iT 1 
La--+--------------- iSevere: iSevere: |Severe: {Severe: 1Good. 
LaDelle | floods. | floods. | floods, | floods. H 
H H | wetness, Hl { 
I I ! ! ' 
Lm---+------ amet eens | Severe: 1Severe: ;Severe: |Severe: }Fair: 
Lamo | peres slowly, | floods. { wetness, | wetness, |} too clayey. 
| wetness. H | floods. | floods. t 
1 1 1 4 | 
? 1 t 1 t 
LnAnwwnen--e--- wenene |Severe: iSlight------- iSevere: iSlight----+------ -}Poor: 
Lane } peres slowly. Hl i too clayey. H | too clayey. 
! ' {3 
1 ! 1 V 1 
Lomss--------- oreo iSevere: iSevere: iSevere: 1severe: |Poor: 
Loup } wetness, | wetness, | wetness, { wetness, i wetness. 
i | seepage, } seepage, | seepage. ! 
i | floods. } too sandy. : ' 
J 1 1 4 
’ 1 t 1 1 
Mo--------------- --- | Severe iModerate: :Severe iSevere iFair: 
Mobridge | floods. | seepage. | floods. | floods. | too clayey. 
' ' 4 , 1 
1 1 1 1 1 
OkB-~---+------------- iSevere: iSevere: iSevere: {}Slight-~--------- }Poor: 
Oko i peres slowly. : slope. | too clayey. H 1 too clayey. 
1 ' 1 1 
1 1 1 1 ' 
OkD--~-------------- iSevere: iSevere: \Severe: Severe: |Poor: 
Oko i slope, | slope. | too clayey. } slope. i slope, 
} percs slowly. i ' : ; too clayey. 
' ! ' ' 1 
1 ' 1 1 1 
Pg*, I H ! ' 
Pits i i ' H 1 
' ' t , 1 
1 1 1 i 1 
Pra®: { ' i I I 
Pros per------------ iSevere: 1Slight------- iSevere: iSevere {Fair: 
| floods, ' | floods. | floods. | too clayey. 
peres slowly. } i 1 ' 
1 ' t 
1 t 1 1 1 
Davison-~---------- tSevere: |Severe: iSevere: {Moderate: iFair: 
wetness. i wetness. | wetness. } wetness. : too clayey. 
5 , 5 ' 
1 ) I 1 


4 
? 
’ 
1 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


1 ! t 1 
Soil name and | Septic tank | Sewage lagoon |} Trench { Area t Daily cover 
map symbol ' absorption i areas ! sanitary H sanitary | for landfill 
} i H landfill H andfill j 
i ! i ' I 
I i H H H 
Sh--+--+----+-------- | Severe: 1Severe: 1Severe: iSevere: iPair: 
Shue | wetness, | wetness, i wetness, } wetness, | too sandy. 
i peres slowly. | seepage, | seepage. } seepage. i 
H } floods. t ! } 
I | ! ; i 
S p~------- +--+ +--+ 2H iSevere: iSevere: iSevere: iModerate: {Fair: 
Spottswood | wetness. } seepage, } seepage, ; wetness, ; thin layer. 
H ! wetness. H wetness. H seepage. ' 
' 1 1 ' 1 
Sta: i ! } I H 
Stickney=------- on-}Severe: |Slight----------- Moderate: {Slight----------- {Fair: 
' peres slowly. ! ' too clayey. H H too clayey. 
1 1 1 ' 1 
Jeraul d----------- -{Severe {Slight-----~------ |Severe: {Slight----------- :Poor: 
percs slowly. ' too clayey. ' 1 too clayey. 
t t 1 1 1 
Ta---+--+------ ween iSevere: iSlight««--------- iSevere: ;Severe: {Poor: 
Tetonka | floods, \ : floods, i floods, } wetness, 
} percs slowly, } } wetness. i wetness, { too clayey. 
} wetness. H } H H 
t i i I t 
Te*: i t ! I i 
Tetonka------------ |Severe: {Slight----------- }Severe: iSevere {Poor: 
| floods, H | floods, ; floods, i wetness. 
{ peres slowly, ! | wetness. ! wetness. i 
{ wetness. | H i ! 
' ! } ! ! 
Hoven-«-+-------+--- iSevere: iSlight----+-+-+---- 1Severe: |Severe: ;Poor: 
| percs slowly, t | too clayey, 1 floods, ; too clayey, 
| floods. H } floods, | wetness, } wetness, 
' 1 wetness. ! | hard to pack. 
y 
1 i) i 1 1 
LeCecwwnnnnnnne ~----}Moderate: }Severe: }Slight----------- iSlight----<------ :Good. 
Zell {| peres slowly. 1 slope. H ! | 
i} ’ 


' ; 1 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 12,—-CONSTRUCTION MATERIALS 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 


text for definitions of "good," "fair," and "poor." Absence of an entry means soil was not rated] 
~~ ! t { ! 
Soil name and 7 Roadfill ‘ Sand | Gravel ! Topsoil 
map symbol t H { H 
arene ae en ener at posi eae aver | eee eee RE CS ee ee ar 
Beadle: 
BaA, BaB, BaCwnmentmrmmene | POOP: Unsuited: Unsuited: Fair: 
low strength, excess fines. excess fines. thin layer 
shrink=swell. 
TBdA: 
Beadle Part wrecesmsenememe | POOL: Unsuited: Unsuited: Fair: 


low strength, excess fines. excess fines. thin layer. 


shrink=swell, 


shrinkeswell. 


' ! 1 i] 
t t i 1 
t ' 4 { 
{ t 1 4 
' t ! ' 
t 1 i t 
rT ! ' ! 
t t 1 t 
1 1 1 1 
t t ; | . 
1 1 1 t 
t t 1 t 
' ! ! ' 
t t ( % 
{ H { i 
I ! { ! 
! 1 ! iT 
b ‘ 4 { 
4 i) ! ' 
{ t 1 t 
t { { { 
Dudley part~--~~— ~~ {Poors lUnsuited: {Unsuited: {Poor: 
{ low strength, { exeess fines. { excess fines. { excess sodium. 
! shrink=swell. } | { 
H ! { ! 
Betts: ! ! { { 
BOD a mermmermermrnrnennrmenee | POOr: [Unsuited: [Unsuited: {Poor: 
| low strength. { excess fines. { excess fines. { large stones, 
! j 4 ! 1 
t { { ¢ Siope. 
i] ! { ' 
t t 1 t 
iprp: H t { { 
Betts Parturmrmrmmerome | POOr! {Unsuited: lUnsuited: [Poor: 
| low strength. | excess fines. { excess fines. { thin layer, 
' ! 4 ' L 
t t 1 4 Siope. 
i H { ! 
Ethan partecnmammnne}| Poor: lUnsuited: {Unsuited: {Poor: 
H low strength. {| excess fines. { excess fines. H slope. 
! t 
t t 1 t 
Blendon: t t { ! 
BnAns<nenwe eee me! COO anne eee | Fair: {Unsuited: {Good. 
t excess fines. excess fines. H 
t t { 
Bon | | { t 
BO, BX warnrnsnenentar conser ne meme {Fair: {Unsuited: iUnsuited: {Good. 
| low strength, | excess fines, { excess fines, { 
1 ! i ! 
{ { t 
Carthage: i H i t 
Cad, CAB, CaCwwnmnen ~~ {Fair: {Unsuited: {Unsuited: {Good. 
| low strength, { excess fines, { excess fines. { 
i { { ! 
Toba: H { t ! 
Carthage part~mmmmm {Fair: {Unsuited: {Unsuited: {Good. 
{ low strength. | excess fines. { excess fines. { 
i} 1 1 1 
1 1 { t 
BLENdON Part mncmrmrmarn | GOOd en mmmmme nme mamnn | Fair: {Unsuited: {Good. 
{ { excess fines. t excess fines. t 
! ! 
4 1 t t 
IcoB: | { H t 
Carthage part~-—-.—{Fair: {Unsuited: tUnsuited: iGood. 
{ low strength. ! excess fines. { excess fines. | 
1 1 ! 1 
1 1 t t 
Blendon part—aane= | GO0d anne nna women [PALSY lUnsuited: {Good. 
t { excess fines. { excess fines. H 
. 1 ! 
1 t t t 
Davis: | { H H 
Dal Biases cs ied over stares wwe! Fairs 'Unsuited: {Unsuited: {Good. 
{ low strength, { excess fines. | excess fines. H 
' ! t 
t i t t 


See footnete at end of table. 
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TABLE 12,--CONSTRUCTION MATERIALS-~-Continued 


Roadfill Sand 


1 
1 
Soil name and H 
map symbol H 

' 


Delmont: 1 
De Aj----~------- 2-0 - + 1GOod=------ wee een ene jFair: 
} excess fines. 
' 
| 
lpeB: | H 
Delmont part------= | Go0d---~------------- Fair: 
} | excess fines. 
! ' 
H i 
Talmo part-~------ - | Good----- eee enn ene \Fair: 
! i excess fines, 
Doger: } ! 
Dg-------- 22 ---8----- |}Good------ we neene---~ | Poor: 
; | excess fines. 
t 
1 
Dudley: i 
\DkA: \ 
Dudley part--------}Poor: tUnsuited: 
low strength, excess fines, 


Unsuited: 
shrink-swell, excess fines. 


' 

' 

1 

' 

1 

' 

y 

' 

rT 

i 

! shrink-swell. 
' 

' 

iT 

H 

| low strength. 
1 

y 


, 
1 
! 
' 
1 
1 
! 
1 
1 
- 
H 
IDsA: ' ' 
Dudley parte-------- tPoor: iUnsuited: 
} low strength, ; excess fines. 
shrink-swell. ! 
1 1 
Stickney part------ {Poor: iUnsuited: 
! shrink-swell, } excess fines. 
low strength, i 
IDtas. 
Dudley part------- -}Poor: iUnsuited: 
| low strength, | excess fines. 
| shrink-swell. H 
' I 
1 1 
Tetonka part------ ~-|Poor: tUnsuited: 
| low strength, | excess fines. 
| shrink-swell. 1 
' 
, 1 
Durrstein: H ! 
Dien we wee anee eee eee {Poor: iUnsuited: 
} low strength, ‘ excess fines. 
| shrink~swell, i 
1 if 
I 1 
Egas: | 1 
ee 1Poor: \Unsuited: 
\ shrink-swell, } excess fines. 
} wetness, H 
} low strength. } 
' 
1 t 
Elsmere: H ' 
Em-----+-29------- ---|Fair: iPoor 
| thin Layer, ! excess fines. 
} wetness. ' 
' 
1 , 
Enet: ' H 
EnA, EnBe----------~- |Good-~----------- o---}Fair: 
5 


See footnote at end of table. 


Gravel 


Fair: 
excess fines. 


Fair: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Q 
° 
fe} 
Q. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Topsoil 


layer, 
reclaim, 


layer, 
reclaim. 


layer, 
reclaim. 


Fair: 
too sandy. 


Poor: 
excess sodium, 


Poor: 
thin layer, 
excess sodium. 


Poor: 
excess sodium. 


Fair: 


thin layer. 


Poor: 


area reclaim, 


Poor: 
wetness. 


Poor: 
thin layer, 
excess salt. 


Poor: 
excess salt, 
wetness. 


Fair: 
too sandy. 


Fair: 
small stones. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


ee ee ee as aa Se a — 
Soil name and H Roadfill i Sand i Gravel i Topsoil 
map symbol i H i H 
' ' t 4 
Po en a on a a ee Lea = ee —_——a 
i 
i 
Forestburg: H 
FoA, FoB--+~----------- tFair: Poor: Unsuited: Fair: 
{ low strength. excess fines, excess fines. too sandy. 
i thin layer. 
i 
Trra: H 
Forestburg part----j|Fair: Poor: Unsuited: Fair: 
i low strength. excess fines, excess fines. too sandy. 
' thin layer. 
' 
’ 
Doger part--------- }Good---+--+--+--+-+-~---~---- Poor: Unsuited: Fair: 
i excess fines. excess fines. too sandy. 
1 
TFrB: H 
Forestburg part----|Fair: Poor: Unsuited: Fair: 
| low strength. excess fines, excess fines. too sandy. 
' thin layer. 
t 
Doger parte-<--<-9= | GO0d-----2-2--- weeee- | Poor: Unsuited: Fair: 
excess fines. excess fines. too sandy. 
Grat: 
Ga------- ease sce nse j Poor: Poor: Poor: Poor: 


thin layer. thin layer. thin layer. 


I 

, 

' 

i 

t 

i 

i low strength, 
} shrink-swell. 
1 

[3 


excess fines. excess fines. thin layer. 


' 1 ' 
J ' 1 
' ! ' 
t 1 t 
4 1 rT 
t 1 1 
1 5 4 
1 4 1 
' ' 1 
i ’ 1 
i} 1 ' 
I 1 ’ 
1 t t 
1 1 4 
! 1 1 
t 1 t 
5 t ' 
4 t t 
4s 5 ! 
1 1 i) 
' ' 4 
1 1 1 
iy Lg ! 
1 1 1 
i | i} 
1 1 I 
' ' 1 
1 J 1 
' ! ! 
1 ! 1 
' ' i] 
1 1 1 
1 ’ 4 
1 1 1 
ry 4 1 
1 1 1 
1 ' ' 
1 1 1 
4 4 1 
1 ’ 1 
1 ' 1 
1 1 1 
5 ' 4 
1 1 1 
i} ' ' 
! i 1 
5 i} ' 
! t 1 
' 5 1 
1 1 1 
! ! i 
| ! 1 
y ! iy 
1 t 1 
' ' 1 
t ' 1 
t ! 1 
! 1 T 
! i H 
low strength. t excess fines. | excess fines. | thin layer, 

, ' 5 
1 [ 1 
1 ' ' 
1 1 1 
4 1 1 
1 ' 1 
1 1 1 
i) t 1 
, ’ i} 
1 1 t 
' i ! 
! 1 1 
5 ' ) 
1 1 t 
, t 1’ 
1 , 1 
y y 1 
1 1 1 
rf ' ! 
1 1 y 
' i) ' 
t V , 
' i} i} 
1 ! t 
5 1 
1 1 ! 
' ' ! 
1 ’ t 
, ’ i} 
1 1 t 
t i) 3 
' 1 1 
! ' ’ 
t \ 1 
' ! bs 
1 i 1 
! , 1 
1 1 ! 
' i ' 
1 1 1 
1 ! . 
i) i) 1 
4 ' ' 
i} 1 1 
+ ' y 
1 ’ 1 
i t i 
1 ’ t 
i 1 ! 
1 1 1 
4 1 t 
i) i) 1 
' 1 5 
t ' 1 
4 1 1 
1 : 1 
4 ' ! 
1 1 1 
is i ! 
i) i] t 
! 7 ! 
1 1 i) 
low strength. } i } 
1 ! ' 

' ' 1 


Cd) Poor: Unsuited: Unsuited: Fair: 
5 
1 
1 
lozB: | 
Great Bend part----}Poor: Unsuited: Unsuited: Fair: 
! low strength. excess fines. excess fines. thin layer. 
cy 
1 
Zell parte---------- tFair: Unsuited: Unsuited: Fair: 
| low strength. excess fines. excess fines. thin layer. 
a) 
ie 1 
Hand: H 
THaa: H 
Hand part---------- iFair: Unsuited: Unsuited: Good. 
| shrink-swell, excess fines. excess fines. 
| Low strength. 
' 
1 
Bonilla part------- 1Poor: Unsuited: Unsuited: Good, 
H low strength. excess fines. excess fines. 
i 
1HaB: i 
Hand part---------- iPair: Unsuited: Unsuited: Good, 
| shrink-swell, exces fines. excess fines. 
| low strength. 
1 
' 
Bonilla part------- {Poor: Unsuited: Unsuited: Good. 
| low strength. excess fines. excess fines. 
' 
! 
Tune: ! 
Hand part---------- iFair: Unsulted: Unsuited: Good. 
| shrink-swell, excess fines. excess fines. 
| low strength. 
! 
1 
Ethan parteq-------- }Poor: Unsuited: Unsuited: Fair: 
1 
if 
1 


See footnote at end of table. 
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Soil name and 
map symbol 


lHaB: 


Houdek part------ 


Dudley part------ 


VHeB: 


Houdek part------ 


Ethan parte------- 


lHec: 


Houdek part------ 


Ethan part------- 


THoA: 


Houdek part~--~--- 


Prosper part---=-- 


THOB: 


Houdek parte----- 


Prosper part----= 


SOIL SURVEY 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Tv 
1 
H Roadfill 
4 
1 
‘ 


' 

1 

' 

4 

1 

{Poor: 

| large stones, 
} low strength. 
1 
1’ 
4 


J 
1Poor: 


| low strength. 


4 
1 
{Poor: 
1 low strength, 
! shrink-swell. 
y 

H 

t 

1Poor: 

i low strength. 
1 

\Poor: 

low strength. 


y 
1 
1 
1 
' 
! 
1 


iPoor: 

| low strength. 
! 

' 

iPoor: 

} low strength. 
4 

H 

rT 

iPoor: 

} low strength. 
5 

1 

Poor: 

low strength. 


Poor: 


1 
1 
! 
' 
1 
{Po 
} low strength. 
' 

1 

}Poor: 

| low strength. 
1 

H 

1 

{Poor: 

} shrink-swell, 
} low strength. 
' 
4 
1 


iPoor: 
| low strength. 
, 

{Poor: 

i shrink-swell, 
1 low strength. 
‘ 
y 
1 


} shrink-swell, 
} low strength. 
' 
1 
i 


i wetness. 
1 
1 


See footnote at end of table. 


os 


os 


Sand 


suited: 
xcess fines. 


suited: 
xcess fines. 


Unsuited: 
excess fines, 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


Unsuited: 
excess fines. 


os 


os 


os 


os 


Op 


suited: 
xcess fines. 


suited: 
xeess fines. 


suited: 
xeess fines. 


suited: 
xecess fines. 


Bo a 
xeess fines. 


Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 
Unsuited: 
excess fines. 
Unsuited: 
excess fines. 
Unsuited: 
excess fines. 
Unsuited: 
excess fines. 
Unsuited: 
excess fines. 
Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


! 
1 
' 
1 
4 
i 
y 


Topsoil 


—L__..—. 


4 
Hy 
' 
1 
' 
' 
! 
1 
1 
' 
i 
1 
! 
1 
1 
1 
’ 
1 
y 
1 
4 
1 
1 
1 
y 
1 
y 
oT 
ry 
1 
, 
! 
4 
1 
' 
iy 
1 
1 
§ 
1 
‘ 
1 
! 
' 
q 
£ 
' 
1 
1 
I 
i 
1 
4 
1 
1 
1 
' 
b] 
1 
1 
y 
1 
4 
1 
' 
1 
! 
1 
' 
’ 
5 
] 
5 
1 
1 
1 
' 
1 
' 
I 
! 
t 
' 
' 
4 
1 
1 
1 
1 
1 
§ 
1 
5 
1 
4 
1 
1 
1 
! 
1 
5 
1 
} 
1 
4 
1 
1 
1 
! 
t 
1 
tg 
4 
1 
i 
1 
t 
1 
1 
4 
i 
’ 
1 
' 
' 
i 
1 
4 
1 
1 
1 


Poor: 
large stones. 


Pair: 
thin layer. 


Poor: 
excess sodium. 


Fair: 
thin layer. 
Fair: 


thin layer. 


Fair: 
thin layer. 
Fair: 


thin layer. 


Fair: 
thin layer. 
Fairs 


thin layer. 


Fair: 
thin layer. 
Fair: 


thin layer. 


Poor: 
thin layer, 
wetness. 


Good. 


Good. 


Fair: 


thin layer. 


Poor: 
wetness. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Prosper part------- Poor: Unsuited: Unsuited: Fair: 


low strength. excess fines. excess fines. thin layer. 


1 q 
¥ ! 
Soil name and H Roadfill H Sand Gravel ! Topsoil 
map symbol H t ! 
Sean Seen | ee eee ee Se 
1 
Mobridge: H 
MO= +----- nee ene een n ee iPoor: Unsuited: Unsuited: Fair: 
| low strength. excess fines. excess fines. thin layer 
' 
i 
Oko: } 
OkB-~-~-------------- [Poor: Unsuited: Unsuited: Poor: 
| low strength, excess fines. excess fines. thin layer. 
| shrink-swell, 
1 
t 
OkD------~----------- iPoor: Unsuited: Unsuited: Poor: 
| low strength, excess fines. excess fines. slope, 
t Shrink-swell. thin layer. 
4 
1 
Pits: H 
Pg. H 
i 
Prosper: H 
Ipra: } 
i 
H 
i 
I 
4 


a 
excess fines, excess fines, thin layer. 


! 
t 
4 
1 
I 
I 
' 
! 
! 
1 
! 
' 
1 
5 
’ 
' 
1 
1 
1 
' 
' 
i} 
1 
1 
! 
bi 
? 
’ 
1 
' 
1 
' 
1 
' 
1 
! 
t 
, 
1 
! 
t 
! 
! 
1 
1 
t 
! 
! 
t 
4 
1 
5 
1 
1 
i 
} 
1 
' 
1 
1 
! 
Poor: iUnsuited: 

t 
1 
1 
t 
1 
1 
, 
1 
1 
1 
1 
i 
, 
1 
' 
1 
! 
t 
1 
1 
' 
1 
! 
1 
, 
1 
5 
t 
1 
t 
' 
1 
' 
, 
, 
1 
' 
1 
i} 
I 
4 
1 
i) 
1 
{ 
1 
1 
I 
1 
I 
t 
! 
i 
t 
' 
1 
1 
1 
i 
1 
1 
1 
bi 
1 
| 
low strength. ' 
1 
i 


1 1 
1 1 
4 1 
1 1 
! 4 
1 1 
' 1 
1 1 
! J 
! 1 
t 1 
1 ! 
iY iy 
1 1 
' ) 
t 1 
$ ! 
1 3 
' 1 
t | 
i) 1 
t 1 
4 1 
1 1 
! 1 
1 1 
' I 
1 U 
, 1 
1 1 
4 1 
1 Y 
1 ' 
t ! 
! i 
T 1 
, ' 
1 I 
' ’ 
1 1 
! y 
! 1 
ey $ 
1 . 
! : 
Davison part------- Fair: tUnsuited: Unsuited: iFair: 
| low strength. + excess fines. excess fines. | thin layer. 
1 ' i} 
1 t 1 
Shue: } t i 
Sh---+---+--+---------+ iFair: H iFair: 
1 low strength, | excess fines, excess fines. } too sandy. 
i wetness, | thin layer. ' 
1 ul 1) 
1 1 1 
Spottswood H H H 
Sp---+--------~-------- {FPair: iFair: Fair: \Pair: 
| low strength. + excess fines. excess fines. H thin layer. 
1 
: ! ' i 
Stickney: i ' t 
Ist: I i ' 
Stickney part------ {Poor: iUnsuited: Unsuited: Fairs 
| shrink-swell, | exeess fines. excess fines. } thin layer. 
| low strength. i { 
, 4 ! 
1 1 ' 
dJerauld part------- |Poor: iUnsuited: Unsuited: |Poor: 
} shrink-swell, } excess fines. excess fines. | thin layer, 
| low strength. ' 1} excess sodium. 
1 1 1 
' 3 ! 
Tetonka: 1 H { 
Ta---~--~---~~--~------ +Poor: ;Unsvited: Unsuited: tPoor: 
| low strength, 1} excess fines. excess fines. | wetness. 
} shrink-swell. ! ! 
1 4 1 
i) , 1 
Ive: i : i 
Tetonka part------- 1Poor: iUnsuited: Unsuited: \Poor: 
} low strength, { excess fines. excess fines. | wetness. 
} shrink-swell. H i 
i} 1 ' 
1 i | 1 
Hoven part--+-~---- }Poor: :Unsuited: Unsuited: }Poor: 
| shrink-swell, | excess fines. excess fines. } thin layer, 
| low strength. } ) wetness. 
) § 1 
1 ! t 
Zell: H ! ' 
ZeC---~-------------- iFair: iUnsuited: Unsuited: }Fair: 
t , 
' ! 
I i 


1This map unit is made up of.two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 


144 SOIL SURVEY 
TABLE 13.~0WATER MANAGEMENT 


{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary, 
Absence of an entry means soil was not evaluated] 


i { ! { { ! 

Soil name and } Pond {| Embankments, } Drainage { Irrigation {| Terraces and |} Grassed 
map symbol | reservoir ; dikes, and |} { ! diversions {| waterways 
ee eee: Cowen). aera Serer [7 wom ete eee nee eee po ee 

Beadle: H t t { H { 
Bahwnnnnnmennene | Fayorablesm=aa={Low strength, |Not needed~----{Slow intake, {Not needed-=-~~-{Favorable. 
{ \ compressible. | ‘ peres slowly. | 
! 
t ti 4 t t { 
Ba Barren nernnn mene! SLOP Gwen }Low strength, {Not neededwawu-{Slow intake, {Peres slowly~=={Slope, 
i compressible. ' peres slowly. ! ' erodes easily. 
t i § i t 1 
BaCwanan nnn nemenne !SLOpennasesoee}Low strength, {Not needed~-———{Slope, tPercs slowly==={Slope, 
| t compressible. | { slow intake, | | erodes easily. 
: ! H { peres slowly. ! { 
i H ! t { ! 
TBda: ! ! H t ! { 
Beadle part=--~|Favorablemm====|Low strength, {Not needed=---={/Slow intake, {Nob need edmnnmwm |Favorable. 
i H compressible. | t peres slowly. | 
! 
t t t 1 t 1 
Dudley part-_-—!Favorable~-aees/Low strength, |Percs slowly---{/Slow intake, [Not neededa~—mm iExcess sodium, 
1 { compressible, | | peres slowly, } { droughty. 
H | shrink=swell. | {| excess sodium, |} 
! H ! i ! H 
Betts: t H H t ! i 
BE Deswonsnsnenrerernsnemsecmcee !! SLOP Gaturanerasnsmnnens ftLow strength, [Not needed~——.—/Large stones, {Large stones, {Large stones, 
! { large stones.] { slope. { slope. | slope, 
H t H H H | erodes easily. 
! i t t ! { 
IBfp: { { ! H { ! 
Betts partena--/Slope-----— w=~{Low strength, [Not neededannmu | SLOPG- manana ms LSLO P@wmmrmrnensenn eres {Slope, 
H t shrink~swell. | { i t erodes easily. 
{ t t 1 t 1 
Ethan parte---=|]Slopeammasmomen {Low strength, {Not needed~---~ {Complex slope {Slopew-~—-~-——|Slope, 
! ! compressible, |} { H ! erodes easily. 
! { shrink-swell. | { H { 
{ H t ! H H 
Blendon: H { | { H { 
Brhnincronnarcn mene | SODAS wen | Seepage, [Not needed~n—— | Seepageanamamen! Not needed—~———/Favorable. 
' 4 ! 4 ! ! 
t { piping. t t t t 
{ H H { H H 
Bon: { / H H ! ! 
BO, Bxwremcenarm marae | SCCDAG Cramer mene w=!Low strength, [Flood saasawnnnn | FLOOdSammmmman {Not neededanaa-|Favorable. 
| { piping. t { { H 
H { H H t H 
Carthage: H H H { H { 
CaAmmmamennwmnma |Pavorablewaau=!Low strength, {Not needed----~/Soil blowing, {Not neededa~m—— {Favorable. 
! ! piping. H { peres slowly, | H 
H H H | seepage. ! | 
{ i t { ! H 
CABe mae mennnmnnnn |SLOPCrwmreven {Low strength, {Not needed~---—{Soil blowing, {Soil blowing, {Slope, 
H { piping. t | peres slowly, | slope. { erodes easily. 
| t seepage. 
t t t 1 t 
CAC mmm ene mne nnn | SLOPCwmmarwenne {Low strength, {Not needed---=—{Soil blowing, {Soil blowing, {Slope, 
t t piping. { | slope. slope. erodes easily. 
t t t 3 1 t 
Toba: { ! t t t t 
Carthage part-~{Favorable~---~[Low strength, {Not needed==——-—;Soil blowing, {Not needed---~~/Favorable. 
H { piping. H | peres slowly, } t 
! { t { seepage. t ! 
H { { H ! H 
Blendon part—- | Seepage---—-— |Seepage, HNot neededamnmn! Seepagewmmnaman|Not neededas-—e—/ Favorable. 
! piping. | | | ! 
t t t t t 


See footnote at end of table. 
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TABLE 13.--WATER MANAGEMENT--Continued 


i i t 1 4 s 
1 1 ! L t ! 
Soil name and j{ Pond | Embankments, }| Drainage | Irrigation H Terraces and ' Grassed 
map symbol 1} reservoir H dikes, and i ! H diversions i waterways 
H areas 1 levees i ee eee ee ees Ree eee 
1 1 1 I i 1 
1 1 1 ‘ 7 t 
Carthage: } i ' | i i 
CbB: Hl 1 ! | : eis : i 
Carthage part--|Slope~-------- {Low strength, {Not needed----- }Soil blowing, iSoil blowing, iSlope 
' | piping. } H peres slowly, i slope. i erodes easily. 
' H i ! seepage. 
Y ry i 1 
1 1 : iy 1 1 
Blendon part---}Seepage------~ iSeepage, }Not needed----- i Seepage-------- iNot needed----- iFavorable. 
i 1 piping, H ! ! H 
i I i { i t 
Davis: i i ' I i i 
DaBen------~----- | Seepage------~ jLow strength {Not needed----- {Slope---------- |Favorable oo iSlope, 
i H H { i ! erodes easily. 
i t i } ! i 
Delmont: H { I H | i 
DeA----+----~----- ~}Seepage-----~--j Seepage iNot needed----- {Fast intake, {Complex slope, iDroughty, 
piping. I | droughty. ; too sandy, } erodes easily, 
H : | H { rooting depth.| rooting depth. 
4 1 ' t ( ' 
1DfB: i ! 
Delmont part--~iSeepage wowecee iSeepage, INot needed----- gees pa ee eras te 
iping. roughty. I ) , 
ea \ ! rooting depth. | rooting depth. 
' , t 4 t i 
i) I 1 ’ 1 t 
Talmo part----- iSeepage, i Seepage wenn iNot needed----=- a 7 iNot needed----- Po 
} , rou y ' ; 
| move | 1 \ Soceae H i erodes easily. 
1 i i 7 1 1 
doesn: | | ! | 
. 1 1 
Dg--------------- | Seepage-----<-} Piping, iNot needed-~---~- iFast intake, iToo sandy, iNot needed, 
i ! seepage. ! } soil blowing. } soil blowing. | 
' 1 1 t 1 ‘3 
Dudtey: ! | | | 
DkA | ' ' 1 1 1 : 
Dudley part----|Favorable----- iLow strength, j;Peres slowly---{Slow intake, iNot needed-~--- }Excess sodium, 
i | compressible, } ' peres slowly, i ' droughty. 
i } shrink-swell.} | excess sodium. | 
1 5 ' 
| 1 t 1 ' 1 
Jerauld part---)}Favoraple----- iShrink-swell, {Excess sodium, {Slow intake, iNot needed----- Excess salt, 
i } low strength.! peres slowly, | excess salt, i i excess sodium, 
{ H i excess salt. | excess sodium.} i percs slowly. 
! | ! ! ' } 
IDsA; ' ; I \ ' \ ; 
Dudley part----]Favorable----- iLow strength, ;Percs slowly---iSlow intake, iNot needed----- Excess sodium, 
i { compressible, } i percs slowly, H ; droughty. 
i t shrink-swell.} | excess sodium. | : 
t 1 1 
1 1 1 t 3% 1 
Stickney part--|Favorable----- |Low strength, |Percs slowly, {Slow intake, iNot needed-~---- Favorable. 
H | compressible,} poor outlets. } peres slowly, | i 
i : hard to pack.} 1 excess salt. | ' 
| | | ! ! 
DtaA: H i i 1 i 1 ; 
Dudley part-~--jFavorable----- iLow strength, |Percs slowly, {Slow intake, jNot needed----- jExcess sodium, 
{ {| shrink-swell,} floods. i peres slowly, | i peres slowly. 
H H compressible. | H excess sodium. | ' 
4 ' 
1 ! 1 ! 1 ! 
Tetonka part-~-|Favorable-----jLow strength, }Poor outlets, {Slow intake, iNot needed-----~ iWetness, 
t } ¢compressible,! percs slowly, | floods, ! } 
t | shrink-swell.} floods. i peres slowly. i i 
$ 1 ' 
Durrstein: H \ 
. 1 1 : 
Du-------2-- -----| Favorable----- {Low strength, }Floods, iFloods, iNot needed----~{Excess sodium, 
H { compressible,} frost action, } excess salt, | I excess salt, 
| } hard to pack.{| excess salt. 1 excess sodium, | ! wetness. 
t ' ' 
a | | | 
. t i} 
Eg---~~~--+-------- |Pavorable----- {Low strength, |Poor outlets, {Slow intake, {Not needed~-~--- Excess salt. 
i | shrink-swell,} peres slowly. | floods, | 1 
\ | compressible.} H excess salt. H 
t t 1 
1 r i i) ’ 1 


See footnote at 


end of table. 
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{ 
1 
Soil name and j Pond 
map symbol it reservoir 
as —-L-_areas_ 
\ 
Elsmere: H 
Em---+------------ }Seepage------- 
1 
H 
t 
Enet: I 
Enfewn-neeeennnee \Seepage------- 
! 
i 
EnBaenennn-en-nn- |Seepage------- 
1 
H 
1 
i 
Forestburg: 
PoA-------------- |Favorable----- 
! 
H 
1 
t 
FoB--~--------+-+--- iSlope, 
| seepage. 
! 
| 
Ipra: H 
Forestburg part {Favorable eeeoe 
H 
1 
i 
Doger parte---- | Seepage enon eo 
1PrB: I 
Forestburg part}Slope, 
} seepage. 
1 
Doger part----- |Seepage------- 
1 
H 
v 
Grat i 
Gaewee----------- {Favorable----- 
1 
Great Bend: 
GbA-------------- |Favorable----- 
4 
H 
t 
1G@zB: 
Great Bend part Slope meeeeee-n 
Zell part------ iSlope, 
| seepage. 
1 
} 
1 
Hand: 
THaa: H 
Hand part------ | Seepage------= 
t 
Bonilla part--~ | Seepage weceee - 
| 
' 
lHaB: : 
Hand parte----- iSlope, 
| seepage. 
t 
Bonilla part---{Seepage------- 


See footnote at end of table. 


TABLE 13,--WATER MANAGEMENT--Continued 


Embankments, 
dikes, and 


seepage. 


Low strength 


Low strength 


Low strength 


Low strength 


Low strength 


Piping, 
seepage. 


Low strength 


Piping, 
seepage. 


Low strength 


Piping, 
low strength. 


Piping, 
low strength. 


i] 

1 

H 

i) 

t 

! 

t 

1 

iy 

1 

1 

1 

1 

1 

1 

t 

1 

! 

1 

iPiping, 

| erodes easily 
1 Low strength. 
1 
1 
i 
t 
1 
' 
I 
f 
1 
1 
1 
1 
: 
' 
1 
H 
! 
1 
i) 


Low strength 

Low strength, 
piping. 

Low strength 


{Low strength, 


} piping. 


1 
4 
1 


SOIL SURVEY 


Drainage 


or outlets, 
utbanks cave, 


comme) 


needed 


needed 


needed 


needed----- 


needed----- 


needed----- 


Not needéed----- 


Poor outlets--- 


Irrigation 


Fast intake, 
seepage. 


Complex slope, 
droughty, 
seepage. 


Complex slope, 
droughty, 
seepage. 


Soil blowing, 
perecs slowly, 
seepage. 


Soil blowing, 


peres slowly, 
seepage. 


Soil blowing, 
percs slowly, 
seepage. 

Fast intake, 
soil blowing. 


Soil blowing, 
peres slowly, 
seepage. 

Fast intake, 
soil blowing. 


Wetness, 
floods. 


Favorable 


Favorable 


Slopé@---------- 


Complex slope 


Complex slope 


t 

1 ‘ 

| Terraces and 
:! diversions 
' 


Not needed 


Not needed 


Complex slope 


Not needed 


Soil blowing, 
too sandy. 


Not needed 


Too sandy, 
soil blowing. 


Soil blowing, 
too sandy. 


Too sandy, 
soil blowing. 


Not needed 


1 
’ 
! 
1 
1 
5 
iT 
iy 
1 
1 
1 
t 
1 
t 
1 
H 
' 
. 
! 
i] 
! 
1 
1 
1 
\ 
1 
t 
1 
1 
' 
' 
\ 
' 
t 
1 
iT 
! 
1 
! 
! 
1 
1 
4 
1 
i 
1 
1 
i) 
1 
1 
1 
1 
t 
' 
t 
t 
ft 
1 
4 
1 
' 
i 
1 
1 
! 
1 
' 
1 
1 
' 
1 
! 
t 
l 
1 
1 
! 
1 
1 
1 
4 
1 
1 
‘] 
' 
1 


iFavorable 


Favorable 


|Erodes easily, 
piping. 


}Not needed----- 
1 


;Complex slope 
1 


, 
;Complex slope 
1 
H 
1 


Grassed 
waterways 


tNot needed. 
1 


iDroughty. 
1 


Slope, 
erodes easily. 


Slope, 


y 

! 

1 

t 

1 

' 

1 

! 

1 

' 

! 

1 

1 

' 

‘Erodes easily. 
! 

1 

' 

1 

' 

1 

H 

{| erodes easily. 
1 
) 
1 
1 
1 
1 
1 


iErodes easily. 
Not needed. 


Slope, 
erodes easily. 


Not needed. 


}Favorable. 


}Favorable, 

1 

1 

t 

\Slope, 

erodes easily. 


Erodes easily, 
slope. 


i}Favorable. 


;}Favorable, 


Slope, 
erodes easily. 
ope, 


$1 
erodes 


easily. 


t ry 
] 1 
Soil name and } Pond | Embankments, 
map symbol | reservoir | dikes, and 
H areas H evees 
j i 
' ' 
1 I 
Hand: ' H 
HbC: i H 
Hand part------ {Slope, tLow strength 
; seepage. H 
1 ! 
Ethan part-~---- {Slope--------- tLow strength, 
i } compressible, 
1 ' shrink-swell. 
1 t 
Houdek i I 
HeB------~------- }Slope--------- [Large stones, 
; i low strength. 
lHaB: \ 
Houdek part----}Slope--------- tLow strength 
t 1 
| | 
Dudley part----}Slope-~------- iLow strength, 
H | compressible, 
! | shrink«swell. 
4 
Lf 1 
THeB: ' i 
Houdek part----}Slope---------jLow strength 
t 4 
| ! 
Ethan part----- |Slope--------- iLow strength, 
! i compressible 
| shrink-swell 
1 
, 
lHec: i 1 
Houdek part---~| Slope mane enne |Low strength 
t 
! 
Ethan ‘part----- iSlope--------- tLow strength, 
1 compressible, 
| shrink-swell. 
i 
lHoA: | 
Houdek part----|Favorable----- {Low strength 
1 


Prosper part--- 


VHoB: 
Houdek part---- 


Prosper part--- 


BEADLE COUNTY, SOUTH DAKOTA 


TABLE 13.--WATER MANAGEMENT--Continued 


1 
Favorable---=-{Low strength 


Slope--------- (Low strength 
Slope-~------- iLow strength 

1 

i 

i 
}Favorable--~--- iShrink-swell, 


low strength 


| See page--~~---- iLow strength 


s 

1 ! 

t i 
|Favorable--~-- Compressible, 
erodes easil 
shrink-swell 


Favorable-----{}Hard to pack, 
low strength 


shrink-swell 


See footnote at end of table, 


7 


or 
! 
al 


hard to pack.] 
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t 1 ! 
1 1 1 
Drainage | Irrigation | Terraces and j Grassed 
i : diversions H waterways 
1 t t 
i py rn ne in te mene tere anne eee en _ 
fy ' 
ig i) 
! ' 
i) 1 
t ' 
1 1 
i i 
Not needed----- |Slope---------- |Complex slope {Slope, 
H erodes easily. 
! 
Not needed----- {Complex slope Complex slope Slope, 
erodes easily. 


Not needed 


Not needed 


Peres slow 


Not needed 
Poor outle 
percs slo 


Not needed 


Not needed 


Percs slow 
poor outl 
excess sa 


Floods, 
percs slo 


Not needed 


ly--- 


ts, 
wily. 


ly, 
ets, 
Lt. 


wly. 


iLarge stones--- 


;Complex slope, 
slow intake. 


i 

iSlow intake, 

| peres slowly, 
| excess sodium, 
i 

1 

t 

1 

1 


iComplex slope, 
slow intake. 


{Complex slope 
s 


1 
‘ 
1 
! 
! 
! 
1 
1 


;Slope------~---- 


! 


;Complex slope 


{Slow intake---- 
{ 

1 

{Slow intake, 
complex slope. 


{Complex slope, 


| slow intake. 
1 


V 
iSlow intake, 
complex slope. 


! 

1 

1 

1 

i 

iExcess salt, 
| floods, 

i slow intake. 
1 
H 
1 


ra 

1 

i 

iPeres slowly, 
i floods, 

i wetness. 

H 
1 


iSlow intake---- 


Large stones, 
complex slope. 


slope 


Peres slowly, 


excess 


' 
1 
i 
J 
t 
t 
1 
1 
1 
i} 
! 
! 
! 
i 
i 
; Complex 
1 
' 
I 
\ 
1 
' 
if 
4 
i Complex 
' 
I 
|Complex 
1 
1 
i 
t 
1 
t 
| Complex 


Complex 


sodium. 


slope 


slope 


slope 


slope 


ot needed----- 


N 
Not needed----- 


{ 

1 

t 

| 

rd 

1 

+ 

‘4 

1 

! 

1 

1 

! 

i 

1 

if 

1 

1 

1 

1 

1 

1 

i 
{Complex 
! 

1 

H 
{Complex 
! 
t 
1 
1 
t 
1 
1 
i 
t 
V 
1 
1 
4 
1 


slope 


slope 


Slope, 
erodes 


Slope, 
erodes 
excess 


Slope, 
erodes 


Slope, 
erodes 


Slope, 
erodes 


Slope, 
erodes 


Large stones. 


easily. 


easily, 
sodium, 


easily. 


easily. 


easily. 


easily. 


; Favorable. 
1 


{Favorable. 
1 


Slope, 
erodes 


Slope, 
e 


t 
i 
, 
' 
i) 
t 
1 
{ 
1 
f 
1 
i 
| erodes 
1 

y 

1 


easily. 


easily. 


iExcess salt, 


1 
1 
1 
l 
! 
1 
1 


1 
' 
1 


wetness. 


1 
| Favorable------ \Favorable. 


iNot needed, 


Percs slowly. 
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SOIL SURVEY 


TABLE 13.--WATER MANAGEMENT--Continued 


i 1 
t t 
Soil name and | Pond ; Embankments, 
Map symbol | reservoir i dikes, and 
_ H areas j levees 
t 3 
Loup: ' I 
Loesnnnnnnnen +--+ |Seepage------- \Seepage, 
' 1 piping. 
1 ! 
Mobridge: ! | 
MOn nnn nee nnn ne i\Seepage------- iLow strength, 
: i compressible. 
! ' 
1 1 
Oko: ' i 
OkB-~-------++---- iSlope--------- :Compressible, 
t | low strength, 
i | shrink-swell,. 
1 t 
t i) 
OkDea-n2n-- meee [Slope---+------ Compressible, 
4 | low strength, 
i i shrink-swell,. 
, ' 
t 1 
Pits: H H 
Pes | | 
1 I 
Prosper: ' H 
IPra: H H 
Prosper part---|Favorable----- tLow strength 
1 1 
Davison part---}Seepage--~----}Low strength, 
| ! piping. 
! 
! 1 
Shue: I i 
Sheaeeeee-- woueee |Seepage------- Seepage, 
t ! piping. 
t 1 
Spottswood i i 
Sp--------------- 1Seepage------- iPiping meneene- 
Stickney: 
Ist: 


J 


erauld parte-- 


Tetonka: i 
Ta---+----------- |Favorable----- 
4 
H 
Ite: ' 
Tetonka part---{Favorable----- 
t 
' 
Hoven parte---- {Favorable---«- 
' 
H 
1 
i} 
y 
Zell: { 
L@C--=----------- ;Slope, 
+ seepage. 
! 
ees 


1 

i 

' 

i 

i 

|Low strength, 
{ compressible, 
{ hard to pack. 
4 

H 

1 

t 

1 

1 

1 

! 

1 


Shrink-swell, 
low strength. 


iLow strength, 
compressible, 
shrink-swell. 


iLow strength, 
compressible, 
shrink-swell. 


Shrink-swell, 
low strength, 
hard to pack. 


Piping, 
erodes easily 
low strength. 


’ 
ne eS 


Drainage 


Poor outlets, 
ecutbanks cave. 


Floods, 
poor outlets. 


Poor outlets, 
peres slowly. 


Complex slope, 
poor outlets. 


Cutbanks cave, 
poor outlets. 


Seepage, 
wetness. 


Peres slowly, 
poor outlets. 


Excess scdium, 
peres slowly, 
excess salt, 


floods, 
percs slowly. 


Poor outlets, 
peres slowly, 
floods. 


Peres slowly, 
poor outlets, 
excess salt. 


+ 
1 
! 
1 
ry 
1 
' 
1 
t 
1 
4 
1 
! 
1 
! 
1 
t 
1 
{ 
1 
1 
1 
4 
? 
! 
1 
}Poor outlets, 
! 
1 
i) 
1 
1 
t 
i) 
' 
1 
1 
! 
1 
1) 
t 
! 
' 
! 
i) 
! 
1 
! 
i 
! 
1 
! 
1 
i) 
’ 


Not needed 
i 


t 
i) 


ee eee ne 


Irrigation 


Wetness, 
seepage. 


Favorable------+ 


peres slowly, 
slow intake, 


percs slowly, 
slow intake. 


Slow intake, 
complex slope. 


Complex slope, 
excess lime. 
st intake, 
etness. 


y 
Zw 


epage, 
etness. 


£0 


Slow intake, 
peres slowly, 
excess salt. 
Slow intake, 
excess salt, 
excess sodium. 


ow intake, 
loods, 
ercs slowly. 


Lo ia head 


Slow intake, 
floods, 
percs slowly. 


Excess salt, 
floods, 
slow intake. 


Erodes easily, 
slope. 


Terraces and 
diversions 


Not needed----- 
% needed-~---~ 


Peres slowly--- 


Slope, 
peres slowly. 


needed----- 


needed 


needed 


needed----- 


needed----- 


needed----- 


needed----- 


Erodes easily, 
piping. 


ae al, 


1 

' 

i Grassed 
i waterways 
1 


iNot needed. 


i 
! 
t 


t 
}Favorable. 
1 


Slope, 
peres slowly, 
erodes easily. 


i 

: 

1 

1 

} 

1 

' 

1 

i 

1 

;Slope, 

i peres slowly, 
} erodes easily. 
1 
t 
1 
! 
4 
1 
1 
' 
1 
1 
1 
i 
1 


;} Favorable. 
1 
iFavorable. 


iNot needed. 


iNot needed. 


iFavorable. 


i 

! 

t 

i) 

! 

}Excess salt, 

} excess sodium, 
| peres slowly. 
1 

I 


iWetness, 


iWetness. 


Excess salt, 
wetness. 


Erodes easily, 


1 
i 
| 
1 
' 
1 
1 
1 
i 
{ slope. 
' 

1 


iThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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Absence of an entry means data were not estimated] 


BEADLE COUNTY, SOUTH DAKOTA 


TABLE 14,—sENGINEERING PROPERTIES AND CLASSIFICATIONS 


[The symbol < means less than; > means greater than. 
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See footnote at end of table. 
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TABLE 14,—-ENGINEERING PROPERTIES AND CLASSIFICATIONS~-Continued 


Percentage passing 
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or i=) v oO oo v oO v i=) ao Vv wy ite} uw oo v oo 
bed | N fon) aN N m NN nN N N AN foes) 


Numberas 


sieve 


Soil name and 


75 


80~95 


90100 


80-95 


90~100 


60~100 


70—100 


90-100 


90~100 
80~100 


in wn (=) oo Ww w 
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Soil name and 


map symbol 


Hand: 
lHaB: 
Hand part-- 


Bonilla par 


Type: 
Hand part-- 


Ethan part~ 


Houdek: 


THaB: 
Houdek part 


Dudley part 


THeB: 
Houdek part 


Ethan part 


lHec: 
Houdek part 


oe 
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Depth} USDA texture | ] ! 
t ! ! Unified | AASHTO | > 3 
PEE | Rea Sea are OTR LOCin Rae ee! 
{ { ! t t Pat 
' ' ! ' ' 
t 1 1 t z 
{ { ' 1 1 
1 t t t t 
' ! 1 ’ ' 
d i t t t 
1 et! Loa manenw sen mew-=!CL, ML, [A~4, A=6! 0-5 
H { | CheML =} ! 
148~29!Loam, clay loam {CL, ML, {A=4, A=6{ 0-5 
' ! t 1 1 
t 1 1 CL=ML t t 
f29-60{Stratified clay iCL, SC TA“4, A=61 0-5 
! | loam to fine I ! { 
! ! sandy loam. ! H H 
| { t { H 
10-9 | Loam~anaana ene TCL=ML, CL{Aw4, Aw6{ 0 
! g.23!Loam, clay loam |CL tA~6 { oO 
123-38{Loam, clay loam {CL tA~6 1 0-5 
138-60!Stratified clay [CL=ML, LAwH, Aw6] 0-5 
! ! loam to fine 1 CL, H H 
! | sandy loam. ! sM—sc, |} t 
! 1 4 ! ' 
i 1 t sc ¥ { 
t ! ! 1 4 
{ { ' t t 
H { t H H 
1 0-18 | LOa Maa ee ICL, ML, |{Aw4, A~6] 0-5 
| i t CL<ML ! { 
118~29!Loam, clay loam {CL, ML, {A-4, A-61 0-5 
! H | CL=ML t { 
{29~60|Stratified clay [CL, SC TAm4, A~6} 0-5 
/ |! loam to fine i I { 
! ! sandy loam. t t H 
{ { i H i 
1 049 | Loamamnennnnm wee=[CL, ML, {An4, A-6t 0 
i { t CL=ML H { 
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{ i H 1 A=7 { 
i i) { 1 1 
t t t t 
H ! H H H 
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{ | H H { 
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J 
t . { 
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H { clay loam, H t 
H ' olay. H { ! 
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t 
4 t t t { 
| i H H H 
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! 1 
t t t t 
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| ! t CL=ML H ! 
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t ! i 1 Am6, ! 
| { H { A-7 H 
! t 1 ' ! 
t t t t 
' 4 ' 1 ! 
t t t t t 
1 0=7 [| Loamen-----2--~~ tML, CL {tA=4, A-6f 0 
| 7~29{Clay loam---~=-< 'cL {h-6, A-71 0 
'29m60}Clay loam, loam {CL [An6, AnTt 0-5 
! t 
t { t t 
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“Percentage passing 
sieve number-- _ 
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i] 
1 
1 
t 
i 
t 
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{ 
5~100]85-100175~100150~85 
3 . { 
5-100{85~100175-1001 50-85 


wo Oo 0 


t t t 
5-100} 80-100} 70=100{ 35-80 


t 


100 95~1001 75-100 {50-90 
100 95~100185=100160~-90 
9 95~100{85~100{ 60-90 
95~100 85-100} 70- 95 [40-90 


uw 
‘ 
— 
oO 
oO 


‘ 
5~ 1001 85~100175= 100; 50-85 
5=100/85=100/75~100! 50-85 


wo Oo 0 


t i { 
5=100180-100170-100) 35-80 


5~100190~100180-95 155~80 


! 
t t t 
5~100195-100185=100{55~80 
0-100} 85-1001 75-1001 50=95 


5~100}90~100{85~100160~85 

5—~100190~100} 85~100! 60-80 

Se Re ee a 
' 


wOwrw 


t 
' 1 
t 

195=100/95~ ~100} 185=1001 60-85 


195=100{95=100}85~100} 60-80 
195— 100195~ 100180- 100155~ 80 


195-100195-100! 90-1001 65-90 
195~100195=100185~100165~95 
a ae 

195=100190~100! 80-100155~85 
ae 

195~ 100195~ 100; 85~ 100160~85 
195~100!95~100! 85~100! 60-80 
195= 100195~ 100] 80= 100} 55-80 


{95-100]90-100/80-95 55-80 
H \ 

195~100195-1001 85~ 400155~ 80 
190— ~100/85~ ~100175~= =100150=95 


t 
95~100195~100! 85-1001 60~85 
95~100{95~100} 85~100{ 60~80 
95-100195-100180~100155~80 
! 
1 t 


—.-----Linghesi 4 {10 {40 1 290 i 


25-40 
20~40 


25=35 
30~40 
30—40 
20-35 


25-40 
25=40 
20-40 


25-40 


30-45 
25=50 


25-40 
30-50 
30=50 


25-40 
30~50 
30-50 


25-40 
35~60 
30~50 


25-40 
30-50 
30-50 


25-40 


30-45 
25=50 


25-40 
30-50 
30~50 


ticity 


5-20 
5-20 


8-20 


5~20 


10-25 
525 


5-15 
1025 
10-25 


5~20 
10~25 
10825 


5-20 
15=35 
10-25 


5=20 
10-25 
10-25 


5~20 


10=25 
525 


5=20 
10—25 
10-25 
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See map unit description for the 


IThis Map unit is made up of two or more dominant kinds of soil. 


composition and behavior of the whole map unit. 
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TABLE 15.-<=PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 
[The symbol < means less than; > means greater then. The erosion tolerance factor (T) is for the entire 
profile. Absence of an entry means data were not available or were not estimated] 


f I | I {_Risk of corrosion | Erosion|Wind 
Soil name and {[Depth| Permea= |Available{| Soil 


! 
. 
[Salinity] Shrinke | { | factors}erodi-= 
map symbol { | bility | water [reaction | swell [Uncoated [Concrete | t [bility 
H a t H £ T terou 
al areal Mecceals al imuenen EL 
t 
Beadle: { | | { { { ! | tf 
BaA, BaB, BaCanwao~} 0-7 | 0.6-2.0 [0.19-0.22] 6.1-7.3 | <2 {Moderate [Moderate |Low-----~ fo.281 5 1 6 
1 7=~30] 0.2—0.6 [0.16-0.19} 6.6=7.8 | <2 [Highemes2= | Highe--== | Lowensan 10.28] H 
130=60] 0.2-0.6 [0.14=-0.171 7.4=8.4 | <2 | High-~++-+-|High----~ [Moderate |[0.37{ | 
i | ! { I ! ! I | | | 
IBdA: | I I t I t | 
Beadle parte-——={ 0=-7 | 0.6=2.0 10.19-0.22] 6.1-7.3 | <2 {Moderate [Moderate |Lowewe=e=/0.281 5 | 6 
1 7-30! 0.2+0.6 [0.16-0.19! 6.6-7.8 | <2 {High-----~ {High----- [Low=----=/0.28] | 
eo 0.2=0.6 ? e017 7.48.4 | <2 Re aa ce ace at | 
Dudley parte----! 0-9 | 0.6=2.0 [0.18=0.22] 6.1=7.3 | <2 {Moderate [Moderate |Low-~-—-———=/0.431 3 | 6 
| 9-221 <0.2 [0.13=0.191 6.6=9.0 | 4=a16 [Highs-----/Highe=—.=={Moderate [0.32] | 
ene 06-0.6 a a | 7449.0 8-16 il ge -onnn aia =| | 
i 
Betts: ! | | { | ! ! ! i I 
Bedewaaecsan wanwnn| On9 | 0.682.0 [0.16-0.18] 6.6—8.4 | <2 [Moderate [Moderate |[Lowe=s——2-(0.28] 5 | 8 
| 9-27] 0.6-2.0 [0.17-0.20] 7.4-8.4 | <2 {Moderate [High-----|Moderate [0.37] ! 
ae 0.2-0.6 aia 7.4—8 4 | 2-8 UeRerere jean one orate pean l 
1 
IpfD: i | H | I | | i | t | 
Betts parteewen=| 0+9 | 0.6-2.0 [0.16-0.181 6.6-8.4 | <2 {Moderate [Moderate [Moderate [0.28] 5 | 4L 
1 9-271 0.622.0 [0.17=20.20! 7.4=8.4 | <2 [Moderate |High=---=|Moderate [0.37] { 
pee 0.2=0.6 ie 17=0.20] 7,408.4 | 2~8 acca perelissee: |Hodenaue aga | 
I { 
Ethan partemer—e~} 0-9 | 0,642.0 [0.18=0.20] 6.1-7.8 | <2. [Moderate [Moderate |Low=---2< fo.281 5 1 6 
1 9-39} 0.642.0 [0,160.20] 7,498.4 | <2. [Moderate [Moderate |Lowes--==/0.37]} | 
deere) 0.2=0.6 ‘ ve 7.4=9.0 | 2-8 oicrane ier o<en= ee he { 
{ 4 1 
Blendon: { | | I | ! ! ! | | | 
BnAwmeswmemececace!| Oe 10] 2.0-6.0 [0.11-0.17! 5.6=7.3 | <2 {LOWs2 ec cee {Moderate |Low~----- fo.201 5 | 3 
110-32] 2.0-6.0 10.11-0.17] 6.1-7.3 | <2 [Low--+---- [Moderate |Low------10.201 
panne 2.0—20 peseeeene 6.6=8.4 | <2 [cesar renee [Pesaran 8 | 
i 
Bon ! t t | | ! ! I | 
BO, Bxweee enna eee =| O=3t] 0.6=2.0 10.18=0.20] 6.6=8.4 | <2 [Lowae ween | LOWewemme|LOWweewere![0.24) 5 | 6 
lead 0.62.0 ie aes 7.9-8.4 <2 oo ene eeeete eels tat 
! 
Carthage: i | | | { ! ! | | 
CaA, CaB, CaC+---— 1 0-8 | 2.0-6.0 [0.11-0.17! 6.1-7.3 | <2 | Low----++-{Moderate |Low-~----- 10.201 5 | 3 
[ 8-32! 2.0=6.0 [0.08=0.17} 6.1=8.4 | <2 [Low-=w—a—s0=[Moderate | Low=—===-10.20! { 
eas 0.2=0.6 aol 20} 7. 4e8 4 <2 paoperers [ReeE ree MODSrEES ae | 
! t 
Topas ! { | t | I ! I ! i l 
Carthage parte-—=| 0-8 [| 2.0=6.0 [0.11=0.171 6.1"7.3 | <2 [Loweweanan {Moderate |Lowewssme/0.20/ 5 | 3 
| 8=32] 2.0-6.0 [0.08-0.17] 6.1-8.4 | <2 [Low--<--—--/Moderate | Low---<<< to.20] { 
aol 0.2-0.6 (tales 74-84 <2 Lnoderee eee dene pe 
Blendon parte==={ 0-10] 2.0<6.0 [0.1100.17{ 5.6=7.3 | <2 [Loweee2nn=|{Moderate |Lowemewene/0.20! 5 | 3 
110-32] 2.0=6.0 [0.11-0.17{ 6.1-7.3 | <2 | LoWs2emmee [Moderate | Low------ fo.20] | 
132-60! 2.0-20 [0.08—@{0.15! 6.6-8.4 | <2 | LoWs2 2c [Moderate |Low------ fo.20[ 
! | I H ! ! ! | i I 
\cbB: ! I i | | | | I | | | 
Carthage part--={ 0-8 [| 2.0-6.0 [0.11-0.171 6.1+7.3 | <2 { Low-=---== {Moderate |Low-=--== fo.201 5 | 3 
} 8432] 2.026.0 [0.08=20.17] 6.1=8.4 | <2 [Low-weenn={[Moderate |Lowa---==/0.20 { 
oy 0.2—0.6 qeeleatnen 7 HaB | <2 pecgerrs oo oe [Moderate ieee | 
t t t 
Blendon part-==-<] O=10] 2.0-6.0 {0.11-0.17] 5.6=7.3 | <2 {Moderate [Low 51 3 
10-32] 2.0-6.0 [0.11-0.17! 6.1-7.3 | <2 -{Moderate |Low | 
ae | 2.0=20 acemaiaa 6.6—8.4 <2  euiaupinaaaiee (iuacaliaaad | Lowese2e=/0.20] | 
Davis: | | ! | | ! { { | ! | 
Da Bewnmnmcwwncnen| 008 | 0,6-2.0 10.1840.22] 6.1=7.3 | <2 {Moderate {Moderate | Low-----= tO.241 5 | 6 
{ 8-30] 0.6=2.0 $0.18-0.22] 6.1=7.3 | <2 {Moderate [Moderate | Lowss2e-=/[0.24| { 
mae | 0.6=2.0 hi 180.20] 6.6-8.4 
t 


<2 {Moderate iiaane ion oo aa 
id 


See footnote at end of table. 
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TABLE 15.==PHYSICAL AND CHEMICAL PROPERTIES OF SOILS=-Continued 


! | { | ! ! { Risk of corrosion 
Soil name and {Depth| Permeas {Available}! Soil {Salinity] Shrink- | 


! si i 
|_factors|erodi- 
map symbol ! { bility | water [reaction | { swell {Uncoated [Concrete | ! [bility 
capacit H otential | steel ! ik | T teroup 
| In | In/hr ! In/in | pH |Mmhos on | | | | | 
t t t t 
Delmont: | t ! | | ! 1 ! ! | 
DeAmmwcwmeccccccee} O~7 | 0,622.0 10.1820.20] 6.6=7.8 | <2 [LOWsecmeee | LOWee een | LOWemmnen|0.28] 3 1 6 
| 7-161 0.6-6.0 {0.12-0.18} 6.6"7.8 | <2 | Low------~ {Moderate | Low----—-= 10.28] { 
116-60! 6.0-20 [0.03-0.06] 7.4-8.4 | <2 [Low------~ [Moderate |Low----—~ 10.10} 
! ! | | ! I ! ! ! ft 
IpfB: | | { { | H tie 
Delmont parte---!| 0-7 | 0.6-2.0 [0.18-0.20] 6.6-7.8 | <2 | 131 6 
1 7-16] 0.6-6.0 [0.12=0.18] 6.6=7.8 | <2 ! | { 
pean 6.0-20 {0 oe 7.48.4 <2 | | 
Talmo part--~--~-- 1 0-7 | 0.6-2.0 [0.11-0.20] 6.6=7.8 | <2  [Low-~----- {Moderate |Low--~---[0.20] 2 | --- 
| aa 6.0=20 joanne T.4e8Y <2 la eer [Moderate ee oe or ! 
Doger: { { { | I ! i | | ! | 
Dg wean on i nn 1 0-24] 6.0=20 [0.0840.12] 6.1+7.8 | <2 | Lows — enn [Low---——— | Low----2— lo.171 5 | 2 
pared 6.0=20 ° cel 6.1=7.8 <2 | eae ie wee eee [eins | | 
Dudley 1 ! ! ! ! ! ! H ! I I 
TDKA: { | ! | | I ! I ! ! ! 
Dudley parte... 1 0-9 | 0.6-2.0 ]0.18-0.22] 6.1~7.3 | <2 [Moderate [Moderate |Low-----=— fo.43! 3 | 6 
f 9-221 <9.2 10.13=0.191 6.6-9.0 | 4-216 [High---.——| High--.= [Moderate [0.321 l 
aaa (atau ha sace| 7,449.0 8~ 16 poterete pistes Ten emwe [eeael 
t 
Jerauld parte--={ 0-2 | 0.6-2.0 [0.18+0.22] 5.6+7.3 | <y [Moderate |Low----~-- {o.43} 2] 8 
[ 2—11] <0.2 10.10=0.15{ 6.6-9.0 | cy | Highe—w——|Moderate [0.321 { 
ican 60.2 pees T.HH9.0 [4 |High-~--- pioganane 1s 32 
t 
Ipsa: i { ! ! ! H | I { 
Dudley part---.— { 0-9 | 0.6-2.0 {0.18-0.22] 6.1-7.3 | <2 [Moderate [Moderate | Low-----= fo.43! 3 1 6 
{[ 9-22] <0.2 10.13-0.19] 6.6-9.0 | 4=16 Hi ghmw-cmne High----< {Moderate [0.32] 
[poeee 06=0.6 aaa 7.4~9.0 8-16 [Moderate [High---=--|High-=-=-/0. | | 
Stickney parte—-—-] O-f1! 0.6-2.0 [0.18-0.22] 6.1+7.3 | «<2 [Moderate {Moderate | Low--+---~ {0.371 3 6 
{11=2610.0620.2 [0.16=20.19] 6.127.8 | Yet2 [Highweeewe} Highe==--=|Moderate [0.37] { 
a ais oa THe >4 pe or a a ace (cc leeat ad| | 
Ipta: I ! ! ! ! | i H H { | 
Dudley part---—— f o-9 | 0.6-2.0 [0.18-0.22] 5.6-7.3 | <2 {Moderate {Moderate liogacadan |e, 43; 3 [ 6 
f 9-22] <0.2 10.13=0.191 6.1—8.4 | 4-16 [| High_wen [Highs {Moderate [0.32] { 
ee ik 06=0.6 10. 130.201 7.429.0 | B= 16 iuatouse: aL colaeaee Gace 
t t t t 
Tetonka part———_=—{ O14] 0.6=2.0 [0.19=0.22f 5.6+7.3 | <2 {Moderate [Moderate {Moderate !0.24! 3 | 6 
P1442] <0.06 [0.13-0.19f 6.1-7.8 | <2 L Hi ghee neee | Highew-—=(Moderate [0.32] { 
a alee edad | THHW8 4 | 28 {ute — pee oe denene Ne | 
Durrstein: I | ! ! | | | | L | 
Lindon ancien ns econ totes | om" | 0.6-2.0 [0.17-0.20] 6.1-7.3 | 4-16 {[Low------— [High-=-<<= | High=--<< 1o.37f 11 8 
{ 4-20] <0.2 10.10=0.151 6.6=8.4 | 4-16 {High-----~ [Hi ghe--- [High----~ {0.28} { 
‘aia! <0.2 10 ey TA4e8 4 4o16 clase Vi ala il cone ene ° 28 | | 
q t 
Egas: | t { ! ! | H { { { { 
Egeeennenewwnnnen= | 0-3 10.06=0.2 10.10=0.15} 7.4-9.0 | >8 [High--...— {High---—— {Moderate [0.281 5 | 8 
| sia cdi {° meee 7.9=9.0 | >8 Ne es co uaeeia aac oe 
t 
Elsmere: ! ! ! | | ! ! | | | ! 
Emenee! Ow24{ 6.0020 [0.1000.12] 5.6=7.8 | <2 [LoWewnmnee|Moderate |Lowwew=2=210.17/ 5 | 2 
fouet4} 6.0420 [0.08+0.10! 5.6-7.8 } <2 { Low--+---- {Moderate | Low----<= 10.17] { 
{ yy =a 0.2=0.6 [Preeeree) THnB LY | <2 piodntsrs pe tena uneserene aoa 
Enet: ! 1 { ! | | H { | | { 
EnA, EnBeewcennnne! 0-22] 0.62.0 [0.18-0.20] 6.1=7.3 | <2 | Low-----—— | LOW ere neee [Low=----= {o.28] 4] 6 
[22—25] 0.602.0 [0.11—0.20] 6.6=7.8 | <2 | LOWswemuee [Moderate |Low=-e~-==/0.28} { 
pean 6.0~20 10.03 =e 7484 <2 pen enn ene |Moderate ee wena a 
t t 


See footnote at end of table. 
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TABLE 15.<=PHYSICAL AND CHEMICAL PROPERTIES OF SOILS-=Continued 


] { { { { ] {_Risk of on_!| Erosion}Wind 
Soil name and {[Depth| Permea= {Available] Soil {Salinity{ Shrink~ | {_faetorslerodi- 
map symbol { { bility {| water freaction | { swell {Uncoated [Concrete } { [bility 
capacit otentia steel 
{In | n/hr | {pH {Mmhos { i | { ! ! 
| | { { { { I | I { ! 
Forestburg: { ! | | { H I ! i ! 
FOA, FOBw---=-—--== 1 0-6 | 6.0-20 ]0.1000.12] 6.1-7.3 | <2 | Low+-----— | Low----~= | LOWee~ eee fo.171 5 | 2 
| 6-29} 6.0=20 [0.08-0.10] 6.6-7.3 | <2 PLO Wane eee [Moderate | Low-=~+===/0.17{ | 
{29-50} 0.2-0.6 [0.17-0.20] 7.4=8.4 | <2 [Moderate [Moderate [Moderate [0.37] { 
ass ictal peeeeebane 748 LY | <2 naa S Soetestentmtiorad petecer [Moderate eat) ! 
{ t { 
Tera; | ! ! | ! | { 
Forestburg parte] 0-6 | 6.0=-20 [0.10=0.12{ 6.1=7.3 | <2 715 1 2 
1 6-291 6.0-20 [0.08=0.10] 6.6-7.3 | <2 17h) | 
{29-501 0.2—-0.6 {0.17-0.20] 7.4=8.4 | <2 {Moderate [Moderate [Moderate to. 371 | 
hes 0.2-0.6 eecnes 7 4e8 4 <2 eae ee [Moderate lo. 37| 
H t t | t 
Doger part----= 1 O-11] 6.0820 [0.08-0.12! 6.1-7.8 | <2 [Lowe-----= [LOWeswume}Lowemeeme!O0.17/ 5 | 2 
pee 6.0—20 ams 6.1-7.8 | <2 ices caged sail coe i 
| | 
TFrB: | { | ! t I t ! | | { 
Forestburg parte] 0-6 | 6.0-20 [0.10-0.12{ 6.1=7.3 | <2 | Lowsmwnnnn | LOWeewmem | LOWee ene {0.17} 5 | 2 
[ 6=29! 6.0—20 [0.08=0.10} 6.6—7.3 | <2 [ Low~++++--~ {Moderate |Low~----~ {o.17] { 
129=50} 0.2—0.6 [0.17-0.20f 7.4=8.4 | <2 [Moderate [Moderate [Moderate [0.37] | 
eee 0.2~0.6 focameuae THB | <2 oa ed ‘ine poe ie a t 
t 
Doger part=---==/ 0-11] 6.0=20 [0.08-0.121 6.1-7.8 | $2 | LOWemmmann [Lowemnnnn | Loweennn={0.171 5 | 2 
111-601 6.0=20 [0.06-0.10] 6,147.8 | <2 | LoWew-enen | Low--~-—= | Low--~--~ 10.17] 
| ! H i t i H ! ! ! ! 
Grat: | I ! | I ! ! I { ! { 
Gaweneanee wecmeen| O-5 | 0.6-2.0 10.18-0.20] 6.1-7.3 | <2 [Moderate {High-----|Low------ fo.32} 5 | 6 
1 5=3110.06-0.2 10.13-0.19} 6.6=8.4 | <4 {Hi gh----—- {High---.-!Moderate [0.32] ! 
134-55! 6.0=20 [0.03=0.06] 7.4=8.4 [| <2  [LOW--wema=[High---=-|Moderate [0.10{ | 
ee 0,200.6 [ene 74-84 | <2 peace ee ererree gaat | 
| { 
Great Bend: | ! | | ! ! ! I H ! | 
GbAawaconcam, toes 1 0-6 | 0.682.0 $0.19-0.22! 6,147.3 [| <2 [Moderate [Moderate |Loweewe=={0,32]/ 5 | 6 
| 6-20] 0.6-2.0 [0.17-0.201 6.6-8.4 | <2 {Moderate |Moderate | Low-<--== 10.43} | 
a 0.2-2.0 le meee 7.4=9.0 a4 peste [aten ~no-- peta ees 
tgzB: ! ! | ! I | { | { { | 
Great Bend part-] 0-6 | 0.62.0 [0.19=0.221 6.107.3 | <2 [Moderate [Moderate |Low---+<=~ fo.32f 5 | 6 
1 6-20] 0.62.0 $0.17-0.20] 6.6-8.4 | <2 [Moderate [Moderate |Low=--===={0.43] { 
ae | 0.2-2.0 c 17-0 20! 7449.0 | Qu pnreeeene pine” od [NPGS TEE ae | 
t 
Zell part--~---- 1 0-6 | 0.6=2.0 [0.17-0.22] 6,668.4 | <2 | LoWenmnmenn | Hi ghw—nne | Loweweeee {0.321 5 | AL 
H ie 0.62.0 poe ao 7428.4 | <2 ae ----- peters pe | 
Hand: ! ! ! | t ! ! ! | ! H 
THaA: { ! ! t | { | | H H 
Hand partewsace=] 0-18] 0,622.0 10.18-0.20[ 5.6-7.3 | <2 (Moderate [Moderate |Low-—u—m—_=/0.28{5—4] 6 
118-29] 0.6-2.0 [0.18-0.22f 6,148.4 [| <2 [Moderate [Moderate |Lowawm<00{0.28| ! 
acme 0.62.0 aa sea 7.4284 | 2—8 Eeseeate ae — |e caceaeaiaat || | 
I 
Bonilla partecw=] 0-9 | 0,622.0 10.18=0.20] 5.6-7.3 | <2 [LOW nee ne ne [Moderate |Loweem=—22(0.24] 5 | 6 
$ 9423] 0,642.0 [0.18-0.22] 6.1-7.8 | <2. |Moderate {Moderate |Lowssmaee/0.24] H 
123=38| 0.6-2.0 10.16-0.20] 7.4=8.4 | 268 {Moderate |High----- [ Low----—— 10.43] { 
138=60] 0.2—2.0 10.12-0.181 7,428.4 | 208 [Moderate |High-----|Moderate [0.43] ! 
I | | { ! I ! ! | | 
THaB: ! ! ! ! I I ! { { { 
Hand partee~wewee| 0-18] 0.6-2,0 10.18-0.20] 5.607.3 {| <2 [Moderate [Moderate |Low------/0.28! 5 | 6 
118-29] 0.6=2.0 [0.18=0.22] 6.1-8.4 { <2 {Moderate [Moderate | Low-----=- 10.28] { 
aie 0.6=2.0 ie 12-0.18] 7.4-8.4 2=8 eee cea — ee 
Bonilla part----{ 0-9 | 0.6#2.0 [0.18-0.20] 5.6-7.3 | <2 | LOW~— nena ne {Moderate | LOWsmamem{(O.24] 5 | 6 
| 9=23] 0.6=2.0 10.18-0.22] 6.1~7.8 | <2 [Moderate [Moderate | LOW---<—< fo.24 { 
123~38! 0.6=2.0 ]0.16-0.20] 7,448.4 | 28 [Moderate [High--~-~ | Low------10.43] 1 
oan 0.2—2.0 [tet aetes THB LY | 208 ee on eee ones Gal | 
THe: { I ! | 1 | tf 
Hand part----<<< { Om18} 0.662.0 [0.18-0.20{ 5.6-7.3 | <2 [Moderate [Moderate |Lowae0e--/0.28{ 5 | 6 
118-291 0.6-2.0 [0.18+0.22] 6.18.4 | <2 [Moderate {Moderate | Low-~--== 10.28] { 
aaa 0.6-2.0 jetessel | 7. 4n8 24 | 2=8 aia pan one oa oon eee 
t 


See footnote at end of table. 
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TABLE 15.=<-PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


{ ! { ! 
Soil name and {Depth}! Permea- |Available| 


| water [reaction | 


map symbol { { 
eapacit 
{In | | In/in ] 
1 i | { 
Hand: | | { | 
Ethan partesemee{| 0-9 | 0. 10.18-0.20] 
1 9-391 0. 10.16-0.20] 
pearey 0. [ee leeeeet 
1 
Houdek | ! { { 
HO Berra earner ce ener ne { 0-7 {| 0. 10.18-0.20] 
1 7-291 0. 10.17-0.22] 
129-60] 0. 10.16=0.20] 
! | { H 
THaB: ! ! ! i 
Houdek part—--<< { 0-7 | 1o.18-0.22} 
{ 7+291 lo. 16-0.22| 
ama preeDeen 
Dudley parte---— 1 o-9 | 10. 18-0.22] 
1 9-22] 10.13-0.19] 
[22-60] [0.13=0.20{ 
! | | | 
lHeB: i | | ! 
Houdek partemwee] 0-7 | 10.18+0.22] 
1 7-29] 10.16-0.22] 
eae pe 
Ethan part—<--= { 0-9 | 10.18-0.20] 
1 9-391 10.16-0.20} 
139-601 10.16-0.20] 
! | | | 
lHec: ! | I ! 
Houdek part-+~+-+- { 0-7 | 10.18-0.22] 
{ 7-29] 10.16-0.22] 
jena peau 
Ethan partes—e_m—| 0-9 | 10.18=0.20] 
1 9-39] lo. 16-0.20] 
139-601 10.16-0.20} 
! ! ! H 
THOA: i | i | 
Houdek part—--== { 0-7 { 10.18-0.22] 
1 7-291 10.16~0.22] 
ae lla 
Prosper part=—==[| 0-10] 10.18-0.22] 
110-34 [0.19-0.22] 
134-60! to.17-0.20! 
! ! ! ! 
THoB: H H H { 
Houdek part---—- | o-7 | fo.18-0.22] 
{ 7-29] 10.16-0.22] 
aa | ae 
Prosper parte---| 0-10} 10.18-0.22} 
110-34] 10.19-0.22] 
134-60] 10.17-0.20] 
{ i { ! 
Hoven: { { { H 
HV mmerrmenmmmmicmence | Onl | 10.19-0.22] 
1 4-34] fo.10+0.19] 
ee posed a 
LaDelle: { H ! 
La wwe ennen een e ene | 0-12} 10.18-0.22} 
pee daa | 
Lamo | ! ! H 
Litem ene weemememme| 0-13] 10.2240.24! 
pean pet teee 


See footnote at end of 


of@w 


££ Ow 


ore Ow 


Pe es) ow 


Oofw 


pee) 


Er 


! 
t Shrink 
swell 


otential 


{Moderate 
[Moderate 
{Moderate 


{Moderate 
{Moderate 
[Moderate 


! 

{Moderate 
[Moderate 
{Moderate 


{Moderate 


[High---—— 


{Moderate 


{Moderate 
{Moderate 
{Moderate 


{Moderate 
{Moderate 
[Moderate 


{Moderate 
{Moderate 
|Moderate 


{Moderate 
[Moderate 
{Moderate 


| 

[Moderate 
{Moderate 
[Moderate 


{Moderate 
[Moderate 
{Moderate 


I 

{Moderate 
[Moderate 
[Moderate 


{Moderate 


[Moderate 
{Moderate 


[Moderate 


I 

{ 
{Moderate 
{Moderate 
| 
! 


|_Risk of corrosion | Erosion!]Wind 


|High-~---]Moderate |0. 
{ ! 
H | ! 


| { {_factors!erodi- 
{Uncoated ]Concrete | H lbility 
{steel ik | T igroup_ 
1 i ! ! ! 
| ! H ! ! 
1 t ! ! | 
{Moderate [Lowes—=—-—e-/0.28] 5 [| 6 
{Moderate | Low------ {0.37] H 
{Hi glenn en {Moderate 10.37] { 
! ! H | { 
t 
{Moderate |Low---+-- fo.20i 5 { 8 
{Moderate |[Low----—- 10.28] { 
LHighecenn {Moderate [0.37] ! 
i i ! ! i 
! H { ! 
{Moderate |Low=wee=={0.28[ 5 [ 6 
{Moderate |Low-----= fo.28f } 
ea eres {Moderate aa 
{Moderate |Low------ 10.431 3 1 6 
[Hi ghee [Moderate [0.32] ! 
lHighewmee!High-w==={0.32! | 
{ H ! { ! 
{ { ! ! 
[Moderate |Lowewween/0.28] 5 | 6 
{Moderate |Low------ {0.28} ! 
eee ene enna hae 
{Moderate |Low----—= fo.28f 5 | 6 
{Moderate |Low-----= 10.37] 
ee some [Moderate een) | 
! H H | ! 
{Moderate |Low---—-== {0.28 5} 6 
[Moderate | Low=——eme {0.28} { 
ase oe pnonerete [eral | t 
t t 
[Moderate | Lows mma fo.28, 5 1 6 
[Moderate |Low-----= 10.37] { 
[High---—- {Moderate [0.371 ! 
! | 1 H I 
I i ! ! ! 
{Moderate |Lowe----={0.281 5 | 6 
[Moderate | Loweswmme/0.28] | 
peer eae ae i 
t 
[Moderate |Low=w-——={0.28] 5 | 6 
[Moderate | Low----<= to.28] | 
37t ! 
{ I 
H ! 
[Moderate |Low--~-—~ fo.281 5 | 6 
[Moderate [LOW=----— 10.28] I 
aay agai oem 
{Moderate [Low 2815] 6 
{Moderate |Low 28] ! 
{High-----{Moderate [0.37] ! 

I ! i H 

H | ! ! 
[Moderate [Moderate 0.371 1] 8 
{High--~-~ {Moderate 10.28} t 
| High--+-- [Moderate [0.28] | 
! I ! ! i 
! ! ! | t 
{Moderate | Low----== 10.281 5 | 6 
LHighw---= | Lowe----=10.28] 

! ! { 
! H i H ! 
PHighsewwe | Lowsewwemen{[O.281 5 | 6 
ise ro tLow a2 <= 10.281 

t 
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TABLE 15.#=PHYSICAL AND CHEMICAL PROPERTIES OF SOILS+~Continued 
a a 
{Risk of corrosion Erosion|]Wind 


Soil name and |Depth} Permea= [Available] Soil {Salinity! Shrink- _factors!|erodi- 


| 
! 
t 
map symbol | {| bility | water [reaction | { swell Uncoated [Concrete | H {bility 
apagity | tentia ste i ! T u 
aa eae eee —s 
t t 
Lane: | | ! ! | ! ! | | | I 
LnAwwwmncweccecen=| 028 | 0.6=2.0 [0.19-0.22] 6,147.3 | <2 [Moderate [Moderate |Loweswen= 10.28! 5 |} 6 
[ 8=2410.06-0.6 10.13=0.19] 6.6-7.8 | <2. | Higheeenee=} Hi ghe---= | Low------/0.28! | 
12H—6010.0680.6 {0.11-0.20] 7.4=-8.4 | >4y | High-~-~-~ | High-+---- {Moderate 10.37] { 
| { ! ! i I H ! | ! { 
Loup | | | | | | ! { ! { 
eet wecenen! 0-20] 6.0=20 10. 10—0. 141 6.608.4 { <2 | LOWewm meen | Hi ghenen= | Lowenne-= (Ot7L-S 1 -2 
‘nas 6.0=20 pane 7 HMB 4 <2 aie tated aaa fackealias al| | 
t t 
Mobridge: I H | { H | ! { t { t 
MOwwcwwccewnenemen| On T4f 0.6-2.0 $0.19-0.22] 6,147.3 | <2 | LOWwwwmne | Moderate |Lowwmwewe!0.32/ 5 | 6 
[14-34] 0.662.0 [0.19-0.22] 6.6-7.8 ! <2 [Moderate [High~~~-~|Low-----~ fo.32] | 
ae 0.6=2.0 inereceen THB <2 eae dase are none on se ow ae | 
t t 
Oko: ! ! ! | ! i ! H 
OKB, OkD-w------- =! O—5 | 0,240.6 [0.19-0.22} 6.6-7.8 | <2 [Moderate [Moderate |Low-----=[0.28/3-2{ 7 
| a ia pate Te HW <2 = omen aes ca et | 
Pits: ! ! I { | | ! | I | { 
Pg. | ! { ! | ! I { | | | 
| ! l ! | i ! ! t ! ! 
Prosper: | ! | H | I | ! | { | 
Ipra: I ! ! { | I { I ! i 
Prosper parte=-=/| 0-10! 0.6—82.0 [0.18-0.22] 6.1+7.8 | <2 [Moderate {Moderate |Low------ fo.281 5 | 6 
110~34} 0.6=2.0 10.19-0.22! 6.6-8.4 | <2 {Moderate {Moderate | Low-—e-se= {0.28} ! 
oo 0.2=0.6 (eatied eet 7.4284 2—8 —- anaes ada oe at | 
Davison parte---! 0-7 | 0.6=2.0 [0.18"0.20{ 6.6=8.4 | <2 {Moderate {Moderate [Low -28! 5 | UL 
[ 7-23] 0.62.0 [0.13-0.17] 7.9-9.0 | <2 [Moderate |[High+-~--|Low 237! ! 
[23-341 0.6-2.0 10.16-0.20! 7.4=8.4 | 2—8 [Moderate |Highweu——_{Moderate 10. 371 { 
[aa-ent 0.6=2.0 eres 7.4=08 24 { 2=8 [eecshate pierce ecnerey oe au 
{ t t { 
Shue | ! | I ! ! ! t ! { 
Siewwneenne wow | 0-10) 6.0220 10.10=0.12] 6.6=-7.8 | <2 | Lowsennee={Moderate {[Lowemeree{O.17/ 4 | 2 
110-261 6.0=-20 [0.0620.10] 6.6-7.8 | <2 [ Lo Wencee en ance {Moderate | Low-==--=—-/0.17] { 
jeeeat | 0.2=0.6 ° 160.201 7.4284 | <4 peemereke een wneee (Moderate eee 
t t t t 
Spottswood: i ! { I H | ! ! I 
SPpewnncrnneecenenn | 02281 0.6=2.0 [0.19"0.22] 6.1-8.4 | <2 | Low-----== {Moderate | Low--<-—0 fo.24] 4 | 6 
[26~38}] 6.0-20 [0 08-0.10| 7.4-8.4 | <2 | Lowe--—wew | Hi gh---—— LLowWs2mmmn $0.10! ! 
jeerey 6.0=20 peteeneee Ti Hn8 YW <2 ee C ltetetetad (eer eee jensen | )e10) | 
t 
Stickney: | H { I ! ! ! I i | 
Ist: | ! | | { { { H ! H 
Stickney parte==| O11]! 0.6=2.0 [0.18=0.22] 6.1-7.3 | <2 [Moderate |Moderate ibpeseees tae 371 3 1 6 
$11-26]0.06-0.2 [0.16-0.19] 6.1—=7.8 | 4a12 [High---=-=[Highew-—=-/Moderate [0.37] { 
ie haa eee | 7 4a8 | >4 es ala aa area a aaa a | 
t 
Jerauld parte-==| 0-2 | 0.6=2.0 [0.18=0.22] 5.6-7.3 | <4 {Moderate [Moderate | Low-<--—0= fo.43} 21 8 
[ 2et1] <0.2 10.10—0.151 6.6=9.0 | <4 [High~--.-= | High-+-~- [Moderate 10. 32] | 
[ateeo) «0.2 ees! 7.4=9.0 >4 [eee ee ecerare oe 32| { 
d t 
Tetonka: | ! ! { { ! ! | t { I 
Taanamccncccmnecen| 0-8 | 6.0420 [0.10-0.12] 5.6-7.3 | <2 [Low----e-~ {Moderate [Low--====[0.171 3 | 2 
1 8-191 0.6-2.0 {0.19-0.22] 5.6=7.3 | <2 [Moderate [Moderate | Lowe-eca= 10.28] { 
f19—_44} <0.06 [0.10=-0.16] 6.1-7.8 | <2 {High----~~ {High--~~~ [Moderate {0.28} I 
piteee Gelieure peli Tie A <4 la ene pene tat [Moderate . er | 
t 
Ite; ! 1 { { ! ! ! { 
Tetonka parterwe=| O#t4] 0,622.0 [0.19-0.221 5.6-7.3 | <2 {Moderate {Moderate [Moderate [0.24] 3 ] 6 
[14-42] <0.06 |10.13~-0.19! 6.1-7.8 | <2 | High---=-- {Hi ghee {Moderate [0.32] { 
eames amined eeee at 7.42824 | 228 [Hi ghewncwe piieheeay Megpeshe [esas 
Hoven parteaewee| O-4 | 6.6-2.0 [0.19~0.22] 5.6-7.3 | <2 {Moderate [Moderate [Moderate {0.371 1 { 8 
[ 4—_34]  <0.06 [0.10-0 191 6.1-8.4 | <2 {High-=-———— [Highe—m—_a- {Moderate [0.28] { 
peers ue 7T.4=9.0 pe 


134-60] <0.2 
! | 


See footnote at end of table. 


<2 [Hi ghws.e——|High---==|Moderate 
1 H 
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TABLE 15.==PHYSICAL AND CHEMICAL PROPERTIES OF SOILS~~Continued 


! ! ! | t { |_Risk of corrosion | Erosion|Wind 
Soil name and |[Depth] Permea= {Available}! Soil [Salinity]! Shrink- | i] {_factors|erodi- 
map symbol H { bility | water [reaction | swell |Uncoated |Concrete | { fbility 
[eapacity | H tential stee rou 
{In | In/hr {| In/in [| pH {Mmhos/em|} | | ! t of 
! | | i ! ! | ! ! H ! 
Zell ! I | ! ! H | ! I ! I 
LCC me nee ne ne nee tne 1 0-6 | 0.6-2.0 [0.17-0.22] 6.6=8.4 | <2 | LoWeweenen | Hi gheswwe | Lowen {0.321 5 | AL 
1 6-601 0.6=2.0 10.15=0.20] 7.4084 ! <2 | LoWewwnnee | High-----|Moderate 10.43] t 


Ithis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 


164 SOIL SURVEY 
TABLE 16.<0SOIL AND WATER FEATURES 


{Absence of an entry indicates the feature is not a concern. See text for descriptions of symbols and such 
terms as "rare," "brief," and "perched." The symbol < means less than; > means greater than] 


Sea GAA! SEES 


eS), a: ER SCES gt water table 


! 
t t 
Soil name and = {Hydro~} I t i { { Potential 
map symbol ! logic! Frequency { Duration {Months | Depth | Kind { Months | frost action 
! roup f t 4 { ! ' { a 
1. { i { { FL t H i 
t H H t { t i H 
Beadle: I ! { ! { { ! H 
Bad, BaB, BaCwm—=~{| C [NOneermarcrmernnf ane i el To {0 see {Low. 
{ { H H { t H { 
TBdA: H H t t { t H { 
Beadle part~———| (3 [Ronecrsere oo seme ne H >6.0 womens H ne {Low. 
t { t { t t t 
Dudley | D INonesseenesd mae ! od t >6.0 ee t mee (Moderate, 
t t (3 t t t 4 
Betts: i { i | i H { H 
BeDwaratmncmercemmerseee? Bo | NON Gamma nnn | none ee >6.0 tween os {Moderate. 
i { H t { { { { 
IBfD: H H H { { H i { 
Betts partmaaa-| B [Nongsseem| ~nm one { >6.0 os { — (Moderate. 
{ t t 1 1 t 1 1 
Ethan Partaanam| B [Nani seem nee mee | >6.0 nme ! meee (Moderate. 
{ 1 t { t 
Blendon: { | | t { H { ! 
Brilwcnsecnescscrnenemmrmeee| Bo [NOM ecmemrccnenrnres$ states Pewee $F 6,0 F aeres [ tmee iModerate. 
i { ! t { t H ! 
Bon: H { { H ! ! { { 
Bo, a ames | B {Common=~--=—{Brigfow--~{Apr=Octy >6.0 oo t ene {Moderate. 
Li 
i t { i t t 1 
Carthage: H H ! H { H i { 
CaA, CaB, CaCwmnmt B [Nopeeenensts| mene morn t 2.04.0 | Perched | MareJun \Moderate. 
t 1 t 1 i { t t 
Toba: ! { H H { H i ! 
Carthage part=—t B [Nongadscnnnd we — 2.0—4.0 {Perched ' Mar=Jun iModerate. 
t { i t . t 1 
Blendon part-={ B L NON Gmmmmrnrereern | oo [ mnene H >6.0 H we : ee 'Moderate. 
! { ! t { i ! { 
Top: H { f t { H { { 
Carthage part—m| B [Renesas mae we mene t 2.0—4.0 | Perched { MareJun iModerate. 
t 1 1 4 t t 1 
Blendon parte--/ B [NON Garrmmnrnenre | wenewe [ae H >6.0 t ome H womens {Moderate. 
H t { ! { i ! { 
Davis: t { ! { { { t { 
DaBananuanarcennean |  B L NON Garwemrnnsncnne | ne { so H >6.0 t se H — tModerate, 
! { H { { H { { 
Delmont: { { ! H { H ! { 
DeAnna mnnnennmen! Bo |NONGwaenmnen | ame fomme  f 6.0 fee bo nee {Low 
{ { H i 1 t ! { 
IpfB: H i t t i i H { 
Delmont part--~| B {Nonieesssashe =a omne >6.0 omens | ee poe 
t t t 1 { ' t 
Talmo partemmm—} A [NON marmmarrne | amen pomem $6.0 fee tated iLow. 
! { H ! { H H { 
Doger: H { ! ! { H ! { 
Dgarmtnennentnermermee! A [NONGaa meme ae fmm ft 6.0 | === {meme {Low. 
t 1 1 ' 4 ! ! 1 
1 { t t 4 t t { 
Dudley: t { H { { ! H { 
IDkKA: | { { i | ! { { 
Dudley Partanon| D {Noneseecneee| ame oo { >6.0 { ~~ ! ee (Moderate. 
t 4 t t 1 t t 1 
Jerauld part——«| D endless mntee { omeme { >6.0 eseeee t creme tLow. 
t t { 4 { t { 
Ipsa: { H { { { i H { 
Dudley Part—mnm{ D Nongsasnaens nen nee ' >6.0 Perey inte hacia 
t 1 t i 
Stickney parta=| c INGRaReeesess | tne H semen ' >6.0 nomen ~e me iModerate. 
{ 1 i] { t { t { 
Ipta: i { { H { H H { 
Dudley partanom| D pes moma \ w= { >6.0 ' oo i omen peeeenenes 
t t t 1 t t 


See footnote at end of table. 
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BEADLE COUNTY, SOUTH DAKOTA 
TABLE 16.--SOIL AND WATER FEATURES=-Continued 


Potential 
frost action 


Moderate. 


Moderate. 


Low. 


Moderate. 


Low. 


High. 
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{ Duration 


Frequency 


| 
1 
1 


e 


Hydro 
logi 
rou 


2.0-4.0 


Mar~Jun 


Perched 


2.0-4.0 
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Perched 


Brieéf mew 


Soil name and 
map symbol 
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TABLE 16.=-SOIL AND WATER FEATURES=~Continued 
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TABLE 16.-~SOIL AND WATER FEATURES--Continued 


! Flooding ! High water table | = 
Soil name and tHydro=} H | H t ! H Potential 
map symbol { logic! Frequency i Duration {Months t Depth Kind ! Months | frost action 
1 ' 4 1 
tgroup } H H 1 Sanat ERI, ESS NE EREEY SOS eee MODERNE AER kee ESSERE OR NE IVES 
! ! ! { ! Et i H H 
' ' ' ' ' 18 ! ! 
t t ¢ t if 1 t t 
Tetonka: H { H { H H H { 
Ite: H { H { { { H { 
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' ' ! 1 1 
t t t t t 4 { 
Hoven Partawaom| D 1Common eres {Very long iSep-Jult +.5=4.0 t oe { ——= Moderate. 
t t t 1 t t t t 
Zell: | H | { H H H { 
ZEComnnn an aaa B {None ween tenn t= ‘ --- t >6.0 — { — (High. 


Ithis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
somposition and behavior of the whole map unit. 
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TABLE 17."sENGINEERING TEST DATA 


NP means nonplastic] 


{Dashes indicate data were not available. 
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TABLE 18.-0CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Fine, montmorillonitic, mesic Typic Argiustolls 

Fine~loamy, mixed (calcareous), mesic Typic Ustorthents 

Coarse~wloamy, mixed, mesic Pachic Haplustolls 

Fine~loamy, mixed, mesic Cumulic Haplustolls 

Fine-loamy, mixed, mesic Pachic Haplustolls 

Coarsewloamy, mixed, mesic Pachic Haplustolis 

Fine-loamy, mixed, mesic Pachiec Haplustolls 

Fine-loamy, mesic Aeric Calciaquolls 

Fine-loamy over sandy or sandy=skeletal, mixed, mesic Typic Haplustolls 
Sandy, mixed, mesic Entic Haplustolls 

Fine, montmorillonitic, mesic Typic Natrustolls 

Fine, montmorillonitic, mesic Typie Natraquolls 

Fine, montmorillonitic (calcareous), mesic Typic Haplaquolls 

Sandy, mixed, mesic Aquic Haplustolls 

Fine-loamy over sandy or sandy~skeletal, mixed, mesic Pachic Haplustolls 
Fine-loamy, mixed, mesic Entic Haplustolls 

Sandy over loamy, mixed, mesic Entic Haplustolls 

Clayey over sandy or sandy~skeletal, montmorillonitic, mesic Typiec Argiaquolls 
Fine-silty, mixed Udiec Haploborolls 

Finewloamy, mixed, mesic Typic Haplustollis 

Finewloamy, mixed, mesic Typic Argiustolls 

Fine, montmorillonitic, mesic Typic Natraquolls 

Fine, montmorillonitic, mesic Leptic Natrustolls 

Finewsilty, mixed Cumulic Udie Haploborolls 

Fineesilty, mixed (calcareous), mesic Cumulic Haplaquolls 

Fine, montmorillonitic, mesic Pachiec Argiustolls 

Sandy, mixed, mesic Typic Haplaquolls 

Finewsilty, mixed, mesic Pachic Argiustollis 

Fine, montmorillonitic, mesic Vertic Argiustolls 

Fine#loamy, mixed, mesic Pachic Argiustolis 

Sandy over loamy, mixed, mesic Aquic Haplustolls 

Fine-loamy over sandy or sandy=skeletal, mixed Pachie Udie Haploborolls 
Fine, montmorillonitic, mesic Glossic Natrustolls 

Sandysskeletal, mixed, mesic Udorthentic Haplustolls 

Fine, montmorillonitic, mesic Argiaquic Argialbolls 

Coarse-silty, mixed Udorthentic Haploborolls 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


Map symbols consist of a combination of letters. The first capital letter is the initial one of the soil 
name, The lowercase letter that follows separates map units having names that begin with the same 

letter, except that it does not separate sloping phases. The second capital letter indicates the class 
of slope. Symbols without a slope letter are for nearly level soils or miscellaneous areas. 


SYMBOL 


Ao 


Aquolls 

Beadle loam, 0 to 2 percent slopes 

Beadle loam, 2 to 6 percent slopes 

Beadle loam, 6 to 9 percent slopes 
Beadle—Dudley complex, 0 to 2 percent slopes 
Betts stony loam, 6 to 40 percent slopes 
Betts—Ethan loams, 9 to 21 percent slopes 
Blendon fine sandy loam, 0 to 2 percent slopes 
Bon silt loam 

Bon silt loam, channeled 

Carthage fine sandy loam, 0 to 2 percent slopes 
Carthage fine sandy loam, 2 to 6 percent slopes 
Carthage fine sandy loam, 6 to 9 percent slopes 
Carthage—Blendon fine sandy loams, 0 to 2 percent slopes 
Carthage—Blendon fine sandy loams, 2 to 6 percent slopes 
Davis loam, 2 to 9 percent slopes 

Delmont loam, 0 to 2 percent slopes 
Delmont—Talmo complex, 2 to 6 percent slopes 
Doger loamy fine sand 

Dudley—Jerauld silt loams, 0 to 3 percent slopes 
Dudley—Stickney silt loams, 0 to 3 percent slopes 
Dudiey—Tetonka silt loams 

Durrstein silt loam 

Egas silty clay loam 

Elsmere loamy fine sand, loamy substratum 

Enet loam, 0 to 2 percent slopes 

Enet loam, 2 to 6 percent slopes 

Forestburg loamy fine sand, 0 to 3 percent slopes 
Forestburg loamy fine sand, 3 to 6 percent slopes 
Forestburg—Doger loamy fine sands, 0 to 3 percent slopes 
Forestburg—Doger loamy fine sands, 3 to 6 percent slopes 
Grat loam 

Great Bend silt loam, 0 to 2 percent slopes 

Great Bend—Zell siit loams, 2 to 6 percent slopes 
Hand—Bonilla loams, 0 to 3 percent slopes 
Hand—Bonilla loams, 3 to 6 percent slopes 
Hand—Ethan loams, 6 to 9 percent slopes 

Houdek stony loam, 0 to 9 percent slopes 
Houdek—Dudley complex, 3 to 6 percent slopes 
Houdek—Ethan loams, 2 to 6 percent slopes 
Houdek—Ethan loams, 6 to 9 percent slopes 
Houdek—Prosper loams, 0 to 2 percent slopes 
Houdek—Prosper loams, 2 to 6 percent slopes 
Hoven silt loam 

LaDelle silt loam 

Lamo silt loam 

Lane silt loam, 0 to 2 percent slopes 

Loup loamy fine sand 

Mobridge silt loam 

Oko clay loam, 3 to 9 percent slopes 

Oko clay loam, 9 to 21 percent slopes 

Pits, gravel 

Prosper—Davison loams, 0 to 3 percent slopes 
Shue loamy fine sand 

Spottswood loam 

Stickney—Jerauld silt loams 

Tetonka loamy fine sand, overblown 
Tetonka—Hoven silt loams 

Zell silt loam, 6 to 12 percent slopes 


BEADLE COUNTY, SOUTH DAKOTA 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 

LEVEES 
Without road Herre ennerenenen 
With road —— 
With railroad 

DAMS 
Large (to scale) 
Medium or small 

PITS 


Gravel pit 


Mine or quarry 


SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


cea 


ESCARPMENTS 
Bedrock VV VY YYW YYW YYW WY 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Borrow pit or spot of 
cut and fill land 
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BEADLE COUNTY, SOUTH DAKOTA NO. 
This map is compiled on 1976 aerial photography by the U. S$. Department of Agriculture, Soil Conservation Service and cooperating agencies, 


Coordinate grid ticks and land division comers, if shown, are appraximately positioned. 
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BEADLE COUNTY, SOUTH DAKOTA NO. 
This map is compiled on 1976 aerial photography by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies, 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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BEADLE COUNTY, SOUTH DAKOTA NO. 
This map is compiled on 1976 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division comets, if shown, are approximately positioned. 
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This map is compiled on 1976 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division comers, if shown, are approximately positioned. 
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